DRR-Team Mission Report
Niger – Niamey, Niger River

1

Sunday, May 13, 2019
DRR Mission Report – Niger (version final)

2

DRR-TEAM Niger

Document title
Status
Date
Project name
Reference

DRR Mission Report – Niger
Draft
Sunday, 13 May 2019 (version final)
DRR mission to Niger
DRR218NE01

Drafted by

Ele Jan Saaf (with contributions from Caroline
Figuères, Maarten J. Waterloo, Gertjan de Wit and
Valerio Nicolin)
Jaap Kroon, Lisa Hartog

Checked by
Date/initials check
Approved by

3

CONTENTS

MANAGEMENT SUMMARY
Problem statement

1.

7
7

Analysis

7

Recommendations (no-regret measures)

8

Climate

10

The DRR Mission

11

RIVER MANAGEMENT AND SEDIMENTATION
1.1 Introduction

13
13

1.2 Niger River discharge

13

1.3 Sediment loads and transport

15

1.4 Morphology of the Niger River in Niger

15

1.5 Kandadji dam impacts on river flow and sediment transport

19

1.6 Irrigation water shortage risk reduction

21

1.7 Observations and options for mitigation

22

1.8 Domestic water risks - Water production for Niamey - Kollo

26

1.9 Options for short-term drought conditions

30

1.10 Water production at Tera

31

1.11 Potential risk reduction measures

35

1.12 Dredging as fast-action option

35

2. MANAGED AQUIFER RECHARGE
2.1 Outline of the geohydrological situation.

37
37

2.2 Aquifers within a radius of 100 km around Niamey.

39

2.3 Shallow groundwater development in the valley of the Niger

40

2.4 Deep groundwater development around Niamey.

41

2.5 Groundwater development in the Iullemeden Aquifer System (IAS).

41

2.6 (Im)possibilities for groundwater storage (MAR, managed aquifer recharge) 42
3.

COMMUNICATION
3.1 Introduction

45
45

3.2 Analysis of the Situation

46

3.2.1 Challenges

46

3.2.2 Institutions

46

3.3 Who is doing what, how, where, when and why?

51

3.4 Conclusions

53

3.5 Recommendations

54

4

4. FUNDING AND COOPERATION

58

ANNEX I - DRR-MISSION

60

ANNEX II - TERMS OF REFERENCE
1. Introduction

65
65

ANNEXE III : RECENT RELEVANT LEGISLATION (LAWS, DECREES & ORDERS) 72
ANNEXE IV – EXAMPLE OF A PROJECT USING MODERN IT TECHNOLOGIES FOR RISK
AND CRISIS MANAGEMENT
75
ANNEX V REFERENCES

77

5

List of abbreviations

ABN
ACMAD
DRR
MHA
ONAHA
SPEN

Autorité du Bassin du Niger
African Centre of Meteorological Applications for Development
Dutch Risk Reduction
Ministere de l’Hydraulique et de l’Assainissement
Office National des Aménagements Hydro agricoles
Societe de Patrimoine des Eaux du Niger

6

MANAGEMENT SUMMARY
Problem statement
The Middle Niger River is subject to high variability of flow throughout the season. The
variability has increased during the last few years due to changes in precipitation
patterns and water usage upstream. In the past two years Niamey was subject to floods,
as well as extreme droughts to the point that water supplies for drinking water were
barely sufficient to supply the city with water for another two to three days. The effects
on drinking water and irrigation are manifold. In rural areas on the fringes of the river,
which is where most of the irrigation takes places, shortages were acute during dry
periods. During flooding periods damage to crops and infrastructure was considerable.
Analysis
Sedimentation
The sediment load of the Niger River coming from Mali is low as sediment deposition
occurs in the Inner Delta and the Niger can be seen meandering in its floodplain. In
Niger, higher fluvial sediment loads change the morphology of the Niger River, with more
mid-channel bars and braided sections appearing in the river. The inflow of sediment
from tributaries on the East bank in Niger is considered low as these are draining the dry
Northern part of Niger. In recent years, increased pressure on the land resources in the
catchments draining to the West bank of the Niger River in Niger and Burkina Faso has
caused soil degradation and crusting, which, combined with higher precipitation, has
resulted in increased overland and peak flows, and higher erosion and sediment transport
on the hillslopes into the drainage system. This has further increased the historically high
sediment inflow into the Niger River in Niger.
Groundwater Storage and Recharge
The shallow groundwater in the alluvial deposits along the river offers limited possibilities
to “bridge” a period of drought, should the need arise. In that case (a part of) the crop
could be saved by a relatively small amount of water.
Niamey is situated at the western rim of the Iullemeden basin. The total depth of the
basin is relatively small, and the capacity is therefore limited. However, further to the
east (into the Iullemeden Basin) the depth of the sediment layers increases, and the
capacity for providing groundwater improves.
Communication
In terms of communication, risk and crisis management is in the midst of institutional
reorganization, and recent legislation and implementing decrees are being prepared.
Much forecasting information is available from regional organizations. However, the
transmission of information is an administrative process and for this reason slow (often
too slow). Numerous blocking points limit the transmission of information at many levels.
In particular, the concept of an individual receiving information within an organization
seems to be the current procedure. This approach is no longer adapted to the needs of
data users. More over most often the focal points use a personal email address, which is
not compatible with the concept of public service.
Water Supply for Tera
Concerns have been expressed about sediment deposition in the Niger River affecting the
inlet of the pumping station for the water supply of Tera. The Niger River is braided at
Gotheye with many mid-channel bars suggesting that significant sediment is being
7

delivered to the Niger River by the Dargol River. Comparison of satellite images from
1984 and 2018 show that larger mid-channel bars are stable and vegetation cover has
increased. Nonetheless, if the pumping station is located downstream of the confluence
high sediment concentrations and sediment transport causing formation of point bars
may interfere with the water extraction.
Recommendations (no-regret measures)1
There are several measures that can be taken to reduce the risk of flooding of urban and
agricultural lands. The first list is a list of no-regret measures:
1. Identifying dikes that are too low or poorly maintained and bring these up to
standard;
2. Identify zones in the floodplain that could be inundated in case of emergency to
avoid causing higher damage or loss of life in other parts of the floodplain.
3. For communication, define protocols for transmitting existing information between
regional organizations and national actors and between national actors.
More medium to long-term measures are briefly summarised below:
Sedimentation
1. It is proposed to move the water intake further North out of Niamey and construct
a larger reservoir for bridging dry periods. This would address recent urban
expansion developments and risks to the water supply.
2. Local dredging of the river to create extra space and storage in the channel to
buffer floods;
3. If sedimentation of the reservoir at Goudel proves to reduce reservoir storage
capacity, the risk of acute drinking water shortage for Niamey/Kollo during
extreme droughts could be reduced by dredging the reservoir to increase its
storage capacity. The existing barrier at Goudel could be increased by 0.5-1.0 m
to further increase storage in the reservoir and locks should be constructed in the
barrier to promote flushing of sediment out of the reservoir in periods with high
water levels and to allow navigation.
To increase the efficiency of restoration programmes that address sedimentation, a study
should be carried out to link different erosion and sediment transport reducing measures
to specific locations, considering geological and geographical conditions and customs and
needs of the local population. This can be done by developing an atlas that specifies
which measures are most efficient at a certain location. For instance, the building of
small dams to trap sandy sediment may also create shallow groundwater reservoirs from
which water can be extracted by the rural population for domestic or agricultural
application.
Groundwater Storage and Recharge
Managed aquifer recharge by means of injection in deep wells is technically not feasible.
The permeability of the aquifers is too small and the water quality demands for the
injection water in particular the (suspended solids content) are too critical.
Managed aquifer recharge by means of surface water infiltration – as applied in the
Netherlands- may be conceivable in a dry – sand-filled river north of Niamey, provided
The definition of no-regret measures is based upon measures that do not require significant finance, are not
long-term efforts, and can immediately provide more insight as to whether more significant investments may
be necessary.
1
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that a suitable location can be found. In view of the recent developments (e.g. the
Kandadji dam) and the expected high costs, further investigations are not recommended
at this moment.
Communication
For local flood warnings reinforce the network of hydrometric telemetry stations
(measurements and transmission of information in real time) and gauge stations (one a
year at least).
For the so-called Guinean/Malian flood alert, request the restoration of the Ansongo
station on Niger (at the Mali-Niger border) or install a station on the river on Niger
territory, or at least make sure that the information relating to the station of Diré (Mali)
is used to make the forecast at the entrance of Niger in the country, and that this
information is available on time for the Nigerian government, specifically those
responsible or early alerts..
Develop a protocol and a program for the prevention and warning of shortage of
water/severe low water and extreme weather events among the target groups through a
pilot approach.
Important note/caveat: A dam is planned on the Niger where it enters the country from
Mali, at the village of Kandadji. Construction for this dam has started and it aims to
guarantee a 120 m3 s-1 flow in the Niger River at Niamey.
The release of water from the dam in the dry season will be much higher than the current
dry season flow rate, and water shortages are therefore not likely to occur anymore after
completion of the dam in 2023.
The dam does not impact sediment inputs into the Niger River from the tributaries in
Burkina Faso. However, because of the higher dry season flow sediment concentrations
and transport in the Niger downstream of the Kandadji dam may be increased in the dry
season.
The construction of the dam may seem to reduce the validity of the measures proposed in
this report, in particular in relation to droughts, as these would only seem to have to
bridge the period between the present and 2023. However, with the construction of other
dams upstream of the Kandadji Dam (Taunsa, Fomi, etc.), and with the advent of climate
change, which is projected to reduce rains in the region, it still has to be seen whether the
minimum flow of 120 m3/s can be maintained.
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GENERAL BACKGROUND
Niger is one of the hottest and driest countries in the world. With a total area of 1.267
million km² it is larger than the combined areas of France, Germany, Great Britain and
Ireland. Hyper-arid desert composes ¾ of the country. The population is growing at more
than 3% per annum, and it is mostly concentrated near the water sources in the South.
63% of the population live below the poverty line. The River Niger, the main surface
water sources for the country, flows through the south-west part of the country (World
Bank, 2000).
Subsistence rainfed agriculture and animal husbandry dominate the economy of Niger.
Niger’s predominantly rural population of about 17 million in 2012 is mostly clustered
over the far south and west of the country in small towns and villages. Rainfed
agriculture is the dominant farming practice, and the main cereal crop is millet, followed
by sorghum. In areas along the River Niger rice is also cultivated, sometimes two crops
per year. These crops are irrigated using water extracted from the Niger River. The
capital city is Niamey, located in the southwest of the country. From an administrative
point of view, Niger is divided into seven regions, and one capital district (Niamey), 67
departments and 265 municipalities, 365 of which were affected in the latest flooding,
2017 (Fiorillo et al., 2018; 3).
Climate
The Niger basin has two distinct seasons: a rainy summer and a dry winter. The summer
extends from June to November, it is characterized by the rise of the Saint Helena highpressure area toward the North, which signals the beginning of the monsoon season,
with humid and unstable maritime equatorial air and relatively low temperatures (39°C
max, 28°C min in June - 37°C max, 23°C min in November). The monsoons are longer
and more substantial in the southern part of the Basin. The winter is from December to
May, and it is the dry season; under the influence of a Saharan high-pressure zone, the
northeastward harmattan wind brings hot, dry air and high temperatures (35°C max,
20°C min in December - 41°C max, 29°C min in May), which last longer in the north
(Inger Andersen, Ousmane Dione, Martha Jarosewich-Holder, & Jean-Claude Olivry,
2005).
Spatial and temporal variability of the rainfall is very high. High temperatures with
reduced precipitation, result in increased evapotranspiration leading to a reduction in
surface water volume, reduced groundwater recharge and a decrease in water available
for social and environmental needs (World Bank, 2000). Precipitation over Niger can be
divided into three zones:
1) the northern zone, which covers more than half of the country and is mostly in the
Sahara.
2) central Niger, which is semi-arid and part of the Sahel, defined by annual rainfall
between 250 and 600 mm, and is essentially pastoral land.
3) the southern part of the country, which is where rainfed agriculture is practiced with a
mean annual rainfall that rarely exceeds 800 mm. (Fiorillo et al., 2018; 3)
A decrease in rainfall occurred in the second half of the 20th Century, which had
consequences for the Niger’s ecosystems and hydrological processes. Many studies have
reported the so-called ‘Sahelian paradox’: a decrease in rainfall but increase in the runoff
because of changing soil properties (crusting etc.).
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Maximum rainfall CHIRPS trends during the 2000–2015 period. White pixels are
statistically not significant (p > 0.1) (Fiorillo et al., 2018).
However future projections on climate change and the water cycle over the Niger basin
suggest that in 2031–2050, the basin climate would be warmer in all the months, drier
during the rainy months (April–September), but wetter during the dry-wet and wet-dry
transition months (March and October). However, in the wet season, the warming and
drying would be more pronounced in the western part of the Sahel rather than the
eastern part because the monsoon flow would be stronger, deflecting cool and moist air
from the west to the east (Oguntunde & Abiodun, 2013).
Groundwater is plentiful and generally of good quality in Niger, but annual recharge is
low, so the sustainable yields are much smaller than the abundant storage suggests.
Apart from this, it is remarked that the transmissivity of the aquifers – at least in the
vicinity of Niamey- is limited. This results in relatively small capacities per well and high
energy costs.
The DRR Mission
On 1 December 2017 the Direction Générale du Génie Rural of the Ministère de
l'Agriculture et de l'Elevage of Niger requested the Netherlands embassy in Bamako
(Mali) for support in dealing with the consequences of the low water flow in the river
Niger. Since then the situation has worsened and the DG Génie Rural has reconfirmed
the request with a formal letter sent on 6 July 2018. The Water International Steering
Committee agreed to deploy the DRR-Team. A first exploratory mission was carried out
in July in cooperation with the EKN in Bamako (Mali) to identify the main stakeholders
and to refine the scope of the mission.
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Together with the main stakeholders the following main issues were defined for the main
mission:


Lack of communication before and during the crises. From the ABN to AGRHYMET and
the meteorological office, models and early warning systems had already foreseen the
various scenarios. However most of this information did not become available to
stakeholders and decision makers on time, or was not taken seriously, until a very
late stage.



There are insufficient options available to farmers and residents of urban centres
along the Niger River Basin in Niger in case of water shortages. Water storage is
minimal, and groundwater is not exploited effectively within the basin. The
possibilities for aquifer storage and use of groundwater within the basis to alleviate
water shortages during emergencies was proposed.



Sedimentation of the river is a constant burden on infrastructure. Water intakes are
often silted up, the river shifts its’ flow time and again due to changes in the
morphology, and little is known on the sedimentation modelling within the river.

Based on the findings of this first mission it was decided to proceed with a main DRR
mission.
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1.

RIVER MANAGEMENT AND SEDIMENTATION
1.1 Introduction
All rivers transport sediment in suspended form and as bedload. The degree to which a
river transports sediment is a function of the sources of sediment in a catchment and the
flow velocities that provide the energy needed for sediment transport. Sediment delivery
from the land into the surface water system occurs during precipitation and transport in
the river is highest during peak flows and is reduced during low flow conditions, as
sediment ceases to enter the river system and energy to transport suspended sediment
and bedload is also reduced. Rivers have a sediment transporting capacity depending on
channel slope, width, depth and roughness. If the sediment inflow and transport capacity
are in equilibrium the river bed will be relatively stable. If the sediment input is lower
than the transport capacity, river bed degradation occurs as the extra sediment is
derived from erosion the river bed. The opposite occurs if the sediment load increases,
for instance through increased erosion in an area, above the transport capacity of the
river. In this case river bed aggradation occurs, with excess sediment being deposited on
the river bed, causing a rise in the river bed. Both processes can act at the same time in
different sections of a river. In general, a new equilibrium will be reached after some
time as the channel characteristics adapt to the changed sediment loads.
1.2 Niger River discharge
The Niger River flows from Guinea through the Inner Delta in Mali into Niger and is also
fed in Niger by tributaries on the East and West banks. The annual streamflow pattern of
the middle Niger River in Niger is characterised by two periods of high flows as shown in
Figure 1 (Sighomnou et al., 2013). The first high flows occur in response to precipitation
in Guinea. The Inner Niger Delta in Mali provides storage and delays floods by several
months. The Guinea flood therefore causes a slow increase in water level in the Middle
Niger River, reaching a peak in the December – January period. The Middle Niger River is
also fed from tributaries on the West and East banks of the Niger River in Niger. From
Burkina Faso, three major tributaries to the Middle Niger join the Niger River in Niger.
These are, from North to South, the Goroual, the Dargol and the Sirba rivers. Details of
these catchments are presented in Table 1. The runoff coefficients increased in all
tributary catchments after 1972, indicating higher runoff.
Table 1. Details of the area, annual precipitation (P) and runoff coefficients (Q/P) of catchments in
Burkina Faso and Niger contributing to the Niger River (source: Paturel et al., 2006).

River
Goroual - Alconqui
Dargol - Kakassi
Sirba – Garbe Kourou

Catchment area
[km2]
44 850
6 940
38 750

P 1955-1998
[mm]
422
503
634

Q/P before 1972
[%]
1.6
3.9
2.0

Q/P after 1972
[%]
2.2
6.2
3.2

As precipitation in Burkina Faso and Niger occurs between June and October, the Middle
Niger River experiences a second period of peak flows that occurs between July and
October (Figure 1) and is superimposed on the rising limb Guinea flood.
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Figure 1. Change in surface runoff Niger River at Niamey between 1980-1989 and 2006-2015. The
blue line is the average over the period, whereas the grey band represents the standard deviation.
Note that the local floods generated in the Goroual, Dargol and Sirba catchmnents in Burkina Faso
/ Niger generate higher peaks in August – September in the period 2006-2015 and that the Guinea
flood peak seem to be delayed.

Comparison of the average low flows from 1980-1989 and 2006-2015 shows that the
average flows, including the critical low flow period in May – June, were higher in the
latter period. This could be due to increased rainfall inputs and would suggest that the
risk of occurrence of extreme low flows has decreased. However, as the critically low flow
situation in May – June 2018 has demonstrated, such risks still exist.
14

1.3 Sediment loads and transport
The sediment load of the Niger River coming from Mali is low as sediment deposition
occurs in the Inner Delta and the Niger can be seen meandering in its floodplain. In
Niger, higher fluvial sediment loads change the morphology of the Niger with more midchannel bars and braided sections. The inflow of sediment from tributaries on the East
bank in Niger is considered low as these are draining the dry Northern part of Niger. In
recent years, increased pressure on the land resources in the catchments draining to the
West bank of the Niger River in Niger and Burkina Faso has caused soil degradation and
crusting, which, combined with higher precipitation, has resulted in increased overland
and peak flows (Mahe et al., 2011; Figure 1), and higher erosion and sediment transport
on the hillslopes into the drainage system. This has further increased the historically high
sediment inflow into the Niger River in Niger. Sediment concentrations in the Niger River,
measured at Niamey range from close to zero during low flow conditions to very high
values of 4000 mg l-1 during floods (Societe de Patrimoine des Eaux du Niger, 2017). It is
during these floods that most sediment transport occurs, and point bars are formed and
move through the river channel.
1.4 Morphology of the Niger River in Niger
The Niger River in Niger has a total length of 650 km and a drop from the border with
Mali to the border with Nigeria of 75 m. The slope is low and varies over the length of the
river from flat to 0.0064 m m-1, with an average of 0.0001 m m-1. The slope decreases in
a downstream direction as shown in Figure 2.

Figure 2. Elevation profile of the Niger River from the border with Mali (0 m) to the border with
Nigeria.
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The river meanders in its floodplain, of which the width varies between 1 to 5 km. The
channel is restricted in depth by the bedrock of the African shield, that is exposed at
some locations during low flows (Figure 19). The river has many point bars and midchannel point bars, most of which are stable due to vegetation development. The larger
point bars in the river valley are in use for agriculture, which are protected by earthen
dikes from flooding (Figure 3 and Figure 4).

Figure 3. Inlet and ONAHA pumping station Say II constructed on a dike protecting the agricultural
lands in the river valley.

Figure 4. Detail of the Niger River at Say. Agriculture is practiced in the floodplain on stabilised
point bars, and mid-channel bars are slowly moving downstream in the channel.

In sections with high sediment input, such as where the Goroual, Dargol and Sirba Rivers
join the Niger River, the river bed rises due to sediment deposition and the river is forced
to carve out a path in a braided fashion (Figure 5). This generates a widening of the
stream with many shallow channels separated by bars with rapid changes in morphology.
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Figure 5. Braided section in the Niger River as a result of higher sediment input from the Goroual
River tributary. Note the sand dunes on the West bank of the river that also constitute a source of
sediment.

A second important source of sediment seems to be aeolian erosion with sand dunes
moving into the river floodplain. Figure 6 shows a braided river section apparently caused
by sediment inputs into the floodplain due to the movement of WNW – ESE oriented sand
dunes into the floodplains of the Niger.

Figure 6. Braided section of the Niger River near Tillabéri, apparantly in response to dune sand
inputs.
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Comparison of satellite images dated from 1984 until 2017 has shown that larger-scale
features of the river channel of the Niger have not changed much in time at Say (Figure
7), and at the confluence of the Goroual and the Niger Rivers (Figure 8) or elsewhere,
suggesting that the response to recent higher sediment influx has not materialised yet,
or that the impact is limited to sediment deposition and sand bar formation in the main
channel. The larger point bars seem to remain stable in time, whereas smaller point bars
and mid-channel bars may temporarily form in the main channel. The sediment input
from the West-bank tributaries seem to have been high in the past as illustrated in
Figure 9, where the alluvial fan delivering sediment to the Niger at Goudel has not
changed much since 2002, but sand has accumulated upstream. Note that the midchannel bar in the Niger River has disappeared after 2002 and that new bars are in the
process of being formed to the East of the stable mid-channel bar in the centre of the
image. This illustrates the dynamic behaviour of the Niger River in terms of sediment
displacement over time.
During the mission the DRR team was informed that sand accumulation had occurred in
the main channel upstream from the Goudel barrier, as well as at the staff gauge of the
Niamey discharge station, where the river bed has increased by 0.95 m.
The dynamic nature of the bars in the main channel, and sand deposition on the river
bed, have complicated the access to water at the pumping stations of ONAHA, that
provide irrigation water to the agricultural fields on the large stabilised point bars in the
floodplain of the Niger. The high availability of loose sediment in the main channel of the
Niger River ensures that sand bars will form and move along the channel in a very
dynamic way in periods of high flow.

Figure 7.Satellite images of Say taken in December 1984 (left), December 2000 (mid) and
December 2017 (right). Source: Google Earth.
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Figure 8. Satellite images of the confluence of the Goroual with the Niger River dated 1984 (left)
and 2017 (right). Source: Google Earth.

1.5 Kandadji dam impacts on river flow and sediment transport
The construction of a dam at the village of Kandadji has been contracted by a Chinese
company and on 30 November 2018 funding was approved for the relocation of 24
villages (50,000 inhabitants) that would be affected by the dam and reservoir. The dam
is located upstream from the confluence with the Gouroual River and is at about 180 km
northwest from Niamey and 60 km downstream of the border with Mali. The dam would
create a reservoir of 1443 km3 and generate 130 MW of energy (Agence Ecofin, 2019).
The construction of the dam has been scheduled to finish in 2023. The dam will provide
hydropower and will also guarantee a 120 m3 s-1 flow in the Niger River at Niamey.
The release of water from the dam in the dry season is much higher than the current dry
season flow rate and water shortages are therefore not likely to occur anymore after
completion of the dam in 2023.
The dam does not impact sediment inputs into the Niger River from the tributaries in
Burkina Faso. However, because of the higher dry season flow sediment concentrations
and transport in the Niger downstream of the Kandadji dam may be increased in the dry
season.
The construction of the dam places constraints on proposed measures, in particular in
relation to droughts, as these only have to bridge the period between present and 2023.

19

Figure 9. Satellite images (April 2002 and 2018) of an alluvial fan delivering sediment in the Niger
from a small river on the West bank near Goudel. Source: Google Earth.
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1.6 Irrigation water shortage risk reduction
Agriculture along the Niger River is important for food security, the economy and for
employment in Niger. Droughts are viewed as the largest risk for crop failures. To ensure
crop production in dry periods, ONAHA operates 25 pumping stations to supply irrigation
water to agricultural areas including flooded rice fields in the floodplains of the Niger
River (Figure 10). The total pump capacity of these stations amounts to 13.3 m3 s-1,
which presently constitutes a large proportion of the flow of the Niger River during
extremely low flows. In addition, there is also extraction by private pumps for irrigation.
About half of the amount is pumped out upstream from Niamey. Between 1980 and 2016
flows of the Niger River at Niamey dropped below 20 m3 s-1 on 595 days and below 10 m3
s-1 on 290 days. It is likely that the ONAHA stations for supply of irrigation water were
working at full capacity during these dry periods, and this may have affected the
availability of river water for supply of domestic and industrial water to Niamey/Kollo.

Figure 10. Locations of pumping stations for irrigation operated by ONHAHA.
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1.7 Observations and options for mitigation

1.7.1 Sediment and drought issues
As discussed earlier, sediment transport is a natural phenomenon in rivers and sand bars
form in the main channel and may travel downstream while the main river travels
through its broader floodplain. In recent years, land degradation, in combination with
higher precipitation, has caused tributaries on the western side of the Niger River to
provide more sediment to the Niger River causing higher sediment deposition rates in the
main channel. The natural movement of the Niger River within its floodplain and the
development of new sand bodies due to higher sediment inputs has made access to
water increasingly more difficult during low stages of the river.
The higher dry season flow rate and corresponding increase in water level in the Niger
River after completion of the Kandadji dam in 2023 ensures that there is sufficient water
available in the river for irrigation. Although the higher water level in the river after 2023
may alleviate some of the problems associated to sediment deposition limiting access to
river water at the ONAHA pumping stations, the Kandadji dam does not reduce sediment
input and transport in the river downstream of the confluence with the Gouroual River.
The degree to which sand deposits block the inlets of the pumping stations has not been
quantified for any of the ONAHA stations yet. It is therefore difficult to make specific
recommendations on how to improve irrigation water access at each of the stations. The
following more general recommendations may be given:












For each ONAHA station the volumes and location of sand deposits limiting access
to water should be mapped and quantified. This study is best accomplished in the
dry season. In addition, a study should be made for each station about the impact
of higher dry season flows after completion of the Kandadji dam will affect access
to water;
At the pumping stations where access to irrigation water is limited due to
significant sand deposits the possibilities of adaptations to the intake to improve
access to water should be studied (mobile, floating intakes).
For those stations where a hydraulic excavator or dredging seems to be the only
option for creating channels and access to water at the pumping stations during
low flow conditions a feasibility study needs to be initiated to assess if dredging
would be a financially viable option. Equipment to perform dredging seems to be
non-functional in Niger;
Deployment of excavator or dredging equipment to pumping stations requires
transport of heavy machinery by road or river. A study should be carried out to
determine if transport by road to ONAHA pumping stations is possible for such
heavy equipment, and if the alternative of river transport is feasible at low river
water levels during the dry season. An alternative solution to dredging could be
the use of smaller earth-moving equipment that can strategically be deployed
along the river banks;
On the longer-term, accelerated implementation of a land restoration programme
in Niger and Burkina Faso would be recommended to reduce sediment input from
the Dargol, Gouroual and Sirba tributaries into the Niger river. The actions to be
taken have earlier been defined by SOFRECO (2007) in their Étude d’élaboration
du Schéma Directeur de Lutte contre l’ensablement dans le Bassin du Niger. It
should be recognised that a reduction of sediment delivery and transport would
take many years to achieve due to the past accumulation of sediment on
hillslopes, valleys and on river beds;
From the irrigation water demand perspective, irrigation water use could be
reduced by growing less water-demanding alternatives to rice cultivation.
22

Diversification in crops may also reduce the drought risk associated to the largescale failure of rice crops when irrigation water is not available.
With respect to land restoration, the 3R approach (Recharge, Retention and Reuse of
water; Hulshof et al., 2016) would be appropriate for restoring ecological functioning of
catchment areas and ensuring that water is stored for recharging groundwater or in
shallow aquifers to be re-used for small-scale agriculture by rural population. The
measures taken on hillslopes and in river beds would also reduce erosion and sediment
transport. To increase the efficiency of such a restoration programme, a SWAT model
study can be used to assess high-risk areas and to link different erosion and sediment
transport reducing measures to specific locations, considering geological and
geographical conditions and customs and needs of the local population. An atlas can be
developed that specifies which measures are most efficient at certain locations (Hulshof
et al., 2016). For instance, the building of small dams to trap sandy sediment may create
reservoirs of which water can be extracted by the rural population for domestic or
agricultural application (Borst and de Haas, 2006; Figure 11). Hence such dams should
be constructed at locations in the river channels of tributaries that permit easy access by
the rural population. In areas with clayey soils, different measures can be taken to
reduce erosion and improve infiltration capacity of the soil (Bertrando and Pickett, 2016;
Hulshof et al., 2016; Wiegant et al., 2018).

Figure 11. Example of a small sand dam in the Kitui District, Kenya and schematic cross section
showing the principle of operation of a sand storage dam and the groundwater storage provided in
trapped sediment (Borst and de Haas, 2006).
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1.7.2 Inundation risks
The comparison of historical discharge data at Niamey suggests that the local floods have
increased in the past decade and now exceed the peak flows of the Guinea floods. A
comparison of the timing of peak flows measured in the Sirba River close to the
confluence with the Niger River, and the corresponding peak flows at Niamey shows that
the arrival of the peak flow at Niamey is only about 24 hours later than at the confluence
(Figure 12), leaving little time for flood alerts. The data also showed that a nearly 50 cm
rise in water level is possible in a single day at high water levels of 6 m (code orange) of
the Niger at Niamey.

Figure 12. Comparison of the discharges of the Sirba and Niger Rivers in the period of the local
flood in 2013. Discharge of the Sirba was measured upstream from the confluence with the Niger
River, whereas that of the Niger River was measured at Niamey. Note that a maximum rise of 48
cm was observed in a single day at a river level of 6 m representing code orange conditions.

The construction of dikes to protect villages and agricultural areas in the floodplains of
the Niger River has constricted the flow in the main river channel of the Niger. This, in
combination with increased discharge from the Goroual, Dargol and Sirba Rivers in
response to higher precipitation and land degradation, and perhaps the general rise of
the river bed as a result of sand deposition, suggests that peak flows will increase even
more often to above the dike levels, increasing the risk of inundation of villages and
agricultural land in the floodplains.
The topographic situation at Niamey is shown in Figure 13. The southwestern part of the
city has been constructed in the floodplain of the Niger River and is therefore at risk of
inundation. Concrete dikes have been constructed to prevent flooding, but these also
constrict the main channel of the Niger. The ONAHA stations located along the river
within the city boundary serve to irrigate agricultural land in the floodplain of the river.
The different zones of inundation have been calculated in a study by Issaka (2010) and
the result for the city of Niamey is shown in Figure 14.
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Figure 13. Digital elevation model of the area around the City of Niamey, city boundaries (red) and
the locations of ONAHA pumping stations (white circles).

Figure 14. Map of the vulnerability to inundation in the area of Niamey (Source: Issake, 2010).
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There are several measures that can be taken to reduce the risk of flooding of urban and
agricultural lands:
1. If sand deposits have significantly reduced the storage in the river channel, local
dredging of the river bed to create extra storage in the channel would reduce the
flood risks. A study to assess the degree of sediment deposition reducing channel
storage would be needed to determine the feasibility of this option;
2. Identifying dikes that are too low or poorly maintained and bring these up to
standard, and setting up a maintenance and upgrade programme;
3. Identify zones in the floodplain that could be inundated in case of emergency to
avoid causing higher damage or loss of life in other parts of the floodplain.
1.8 Domestic water risks - Water production for Niamey - Kollo
Population growth is high in Niger. The capital Niamey has a projected population
increase from 1.2 million in 2012 to 2.8 million in 2035 (Cabinet Merlin, 2019). The water
demand of the City of Niamey and Kollo has increased correspondingly from 30,000 m3 d1
in 1995 to 150,000 m3 d-1 in 2018, with an average per capita daily use of about 80 l.
These growth rates have been used in scenarios to forecast the domestic and industrial
water demand for Niamey/Kollo until 2035 (Societe de Patrimoine des Eaux du Niger,
2016; Cabinet Merlin, 2019). The demands and present and future production capacities
are shown in Figure 15. The extraction of domestic and industrial water for Niamey/Kollo
competes with larger extractions of water for irrigation by pumping stations of ONAHA
and private pumps along the Niger River upstream from Goudel. It is not known if these
agricultural extractions will increase at the same rate as those for the city water supply.
Until completion of the Kandadji Dam in 2023 water shortages due to low flows in the
Niger River during extreme droughts may occur. of the Niger River may n the dry season
Niger River flow will be such to fulfil the demands of both agriculture and public water
supply.
Water for domestic and industrial use is presently supplied by water factories at Goudel
and Yantala I-III (Figure 18), with a total capacity of 130,000 m3 d-1. To meet demands
in the near future, an additional water treatment unit (15.000 m3 d-1) has already been
commissioned on the site of Yantala, and the new water treatment Plant of Goudel IV
(with a capacity of 40.000 m3 d-1) is currently being constructed, in order to increase the
production capacity to 185,000 m3 d-1 in 2020. The water is supplied by two pumping
stations that extract water from the Niger River at Goudel. At maximum capacity the
water extraction will amount to 2.2 m3 s-1, taking into account that there is a 5%
production loss.
To meet the water demand until 2035, a new water treatment plant will be constructed
at Karey Gourou, on the western side of the Niger River (the so-called Troisième usine;
Cabinet Merlin, 2019). There will be three stages of development between 2025-2035
and a corresponding phasing out of the Yantala plants (Figure 15). This results in a
planned capacity of 390,000 m3 d-1 in 2032. The developments would bring total water
extraction for domestic and industrial use in Niamey/Kollo up to 3.5 m3 s-1 in 2022.

26

Figure 15. Present and projected demands and changes in production capacities for public water
supply to Niamey / Kollo from 2014 until 2035 (Cabinet Merlin, 2019). A population growth rate of
4.1% was used to project changes in the demand.

Between 1980 and 2015 the discharge of the Niger fell below 10 m3 s-1 on a total of 293
days and below the extraction capacity of 3.5 m3 s-1 of Goudel and Usine 3 combined in
2022 on 78 days. In the dry year of 1985 the discharge dropped below the 3.5 m3 s-1
limit of Goudel / Usine 3 for 27 days in the month of June.
The annual minimum daily discharges recorded between 1980 and 2015 are shown in
Figure 16. Low flows were prevalent in the 1980s, but much less frequent from 1991
onwards, with only one event with minimum flow below 10 m3 s-1 being registered in
2003, and a second one in 2018 (no data). It is unknown if sediment deposition at the
discharge station, structurally increasing the measured water level at the staff gauge
used for discharge calculation, may have affected the accuracy of the minimum flow
measurements.
A probability plot of the annual 7-day average minimum flows between 1980 – 2015 is
given in Figure 17. This shows that the probability of having a drought with an annual 7day average flow of less than 10 m3 s-1 is about 0.29. The probability of having critical
flow in the five-year period of 2019 – 2023 would then be about 80%. However, if we
restrict the period to 1990 – 2015 and count in 2018 as a year with an average 7-day
minimum flow below 10 m3 s-1, then the probability off occurrence is reduced to less than
0.10, or a return period of over 10 years. The chance of having a critical flow event in the
next five years would then be reduced to 30-40%.
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Figure 16. Annual minimum daily discharges at Niamey station (1980-2015).

Figure 17. Probability plot of the annual 7-day average minimum flows at Niamey for the period
1980 to 2015.

To avoid a future water crisis, a 300 m long and 1.8 m high concrete barrier was
constructed on the granite basement across the river at the Goudel I-III water intake
station in a Chinese project in 1989. This created a storage reservoir with an estimated
capacity of 3,000,000 m3. Since then the reservoir capacity is said to have been reduced
to 700,000 m3 in 2018 due to sand deposition (pers. Comm. Mr. P. Glain - SPEN).
However, based on bathymetric measurements in the reservoir, the Societé de
Patrimoine des Eaux du Niger (2017) suggested that sediment deposition posed no real
threat to the storage capacity, and that the storage had been overestimated by the
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contractor in 1989. The current storage capacity is estimated at 720,000 m3. With a
domestic water extraction of 285,000 m3 d-1 in 2022 storage would suffice only for
several days if the flow in the Niger River would fall to zero during a severe drought. A
water crisis in May 2018 was avoided by temporarily increasing the height of the barrier
using sand bags to increase storage capacity (Figure 19).
The Kandadji Dam will provide a minimum flow of 120 m3 s-1 in the Niger River at
Niamey from sometime after 2023 onwards. This solves the present river water
availability issues during droughts. However, there is a 40-80% chance that a drought
with critically low flows may occur before the dam becomes operational and short-term
options for securing water availability therefore need to be evaluated.

Figure 18. Domestic water pumping station Goudel I-III operated by SNEP (Photo: M.J. Waterloo).
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Figure 19. Barrier across the Niger River at Goudel that provides a reservoir of water for domestic
use during periods of low discharge. Note that the bedrock is exposed in the left of the picture.
Sand bags have been placed on the barrier in an effort to enlarge its storage capacity (Photo: P.
Glain).

1.9 Options for short-term drought conditions
The relatively short period of five years that droughts may affect water availability before
the Kandadji Dam becomes operational places a constraint on the feasibility of options
that would lead to higher water availability. To reduce the risk of a short-term shortage
of domestic water during droughts, the following options are proposed:




Low flows can be predicted months in advance by AGRHYMET. If water shortages are
predicted, measures could be taken on the water demand side. As the priority is the
domestic water supply of Niamey/Kollo, a procedure could be developed to limit water
extraction upstream of Goudel for irrigation, which would be implemented when flow
conditions become critical. This protocol would have to be developed in consultation
with SPEN/SEEN, ONAHA and private agricultural stakeholders. To limit large scale
crop loss, advice could be given well in advance on growing less intensive water
demanding crops. In addition, an emergency water use protocol could be developed
by SPEN/SEEN to restrict domestic water use in Niamey/Kollo. Again, the protocol
would be implemented when critically low flow conditions occur. This option does not
require much investment, is therefore rather easy to implement, and should therefore
be considered with high priority.
On the water availability side, reservoir storage could be increased in dry periods by
increasing the barrier at Goudel. A structural assessment of the strength of the
barrier needs to be carried out to determine if this is a feasible option and to which
level the height could be increased. In 2018 sand bags were used to increase storage,
which is a low-cost measure. If technically possible, a facility for manually mounting
removable wooden planks on the barrier could be constructed for increasing the
storage during the dry season. A versatile, but presumably more expensive, solution
for increasing the barrier height at Goudel would be to combine the above wooden
plank solution with the placement of an air/water inflatable barrier on a section of the
existing concrete barrier. The barrier could then be inflated when there is a need for
extra storage in times of drought. Such barriers are widely used in the Netherlands
for flood protection (Delta Marine Consultants, 2015). The advantage of such an
inflatable solution would be to limit the increase of a section of the barrier during
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periods of higher flows, facilitating navigation on the river. The costs of this option
would rely on the choice of temporary barrier and if the concrete barrier would need
re-enforcement. This option can therefore be viewed as having potential, and it is
therefore advised to initiate a study on its feasibility.
The option of an inflatible dam deserves further consideration because it allows the
river to remain navigable, as it would only be inflated for shorter periods, when water
is scarce. Navigation on the Niger is an important development priority for Niger,
hence the proposal allows both increased storage during dry periods, and allows
navigation during normal periods.

Figure 20. Example of an inflatable barrier dam used for flood protection in The Netherlands
(Source: Delta Marine Consultants, Gouda, The Netherlands).





If sediment deposition has affected reservoir storage, dredging could be done to
increase storage. To determine if this is an option, a more extensive bathymetric
study would have to be initiated to determine the volume of sediment deposited in
the reservoir at Goudel. When there is indeed a significant volume of sediment in the
reservoir, a feasibility study should be made to determine if dredging of the reservoir
at Goudel would be an option considering the high costs of dredging equipment.
Alternatively, locks could be constructed in the barrier to promote flushing of
sediment out of the reservoir in periods with high flow rates. A sluice is already
available for the passage of small boats. These options require feasibility studies,
purchase of dredging equipment or major construction works on the barrier, and may
therefore not be feasible in view of the high costs and the limited time period before
the Kandadji Dam becomes operational.
Measures could be taken in the distribution network to reduce consumption through
intermittent zoning and information campaigns could launched to reduce water
consumption.

1.10 Water production at Tera
The city of Tera is located along the Dargol River in a zone where annual rainfall varies
between 200 and 600 mm. The river flows over a period of 2-3 months in the rainy
season from June to August and water is collected in a 21 Mm3 reservoir created by a
dam in the Dargol River just upstream from Tera, as shown in Figure 21. Over time
sediment has been deposited in the reservoir causing a decrease in its capacity to store
water for domestic use, agriculture, livestock and fisheries. Because of its location on the
African shield the area does not provide much groundwater resources, limited to fracture
zones in the crystalline basement, with average groundwater extractions from wells at
less than 5 m3 h-1 (Hassane Seyni et al., 2014). The city of Tera has a population of over
100,000 and has been projected to reach 171,000 in 2023.
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Drinking water is supplied from six boreholes along the reservoir managed by the Societé
d’Exploitation des Eaux du Niger (SEEN) and from an additional 12 boreholes and two
wells (Abdou Babaye, 2012; Djida, 2012). The amount of water produced will not be
sufficient and a new plant has therefore been proposed by SEEN to supply water from the
Niger River at Gotheye to Tera using a pipeline capable of supplying 7,400 m3 d-1 (Djida,
2012). The pipeline will also be used to supply villages along the length of the pipeline
with water for domestic use (Figure 22).
Concerns have been expressed about sediment deposition in the Niger River affecting the
inlet of the pumping station for the water supply. The Niger River is braided at Gotheye
with many mid-channel bars suggesting that significant sediment is being delivered to
the Niger River by the Dargol River. The exact location of the proposed pumping station
could not be determined during the DRR-team visit. Comparison of 1984 and 2018 shows
that larger mid-channel bars are stable and vegetation cover has increased. Nonetheless,
if the pumping station is located downstream of the confluence high sediment
concentrations and sediment transport causing formation of point bars may interfere with
the water extraction. A floating extraction point has been proposed to allow extraction
also during low stages of the Niger River.
An alternative plan was also proposed by MHA that would draw water from the Kandadji
Dam directly to Téra, but this has been rejected by the Government of Niger. The
advantage would have been that extraction of water from the reservoir would be much
less problematic in terms of sediment deposition interfering with the extraction and that
the water supply to Tera would not depend on the water use by the villages drawing
water along the pipeline. The Gotheye solution is supposed to provide water to Tera and
to several villages on the trajectory of pipeline. Some local experts suggested that this
alternative may not allow enough water to reach Tera, when in use.

Figure 21. City of Tera and the reservoir in the Dargol River that is used for the domestic water
supply of the city and for agricultural.
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Figure 22. proposed route of the Gotheye - Tera water supply pipeline (Source: Ministere de
l’Hydraulique et de l’Assainissement).
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Figure 23. Niger River at Gotheye in 1984 (upper) and in 2018 (lower image). Source: Google
Earth.
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1.11 Potential risk reduction measures
No coordinates were obtained for the proposed location of the pumping station. However,
it seems that the pumping station in the current plan may be located downstream of the
Dargol – Niger confluence. This is in a section of the Niger River that is very dynamic
because of the sediment contributions during high flows by the Dargol River. The
possibility therefore exists that point bars or mid-channel bars may form/move to
interfere with water extraction. The following options are available to reduce the risks:





Construct the inlet of the pumping station North, upstream from the confluence
with the Dargol River, to reduce impacts of sediment deposition;
If this is not feasible, a floating, and perhaps mobile intake could be an option to
secure access to water in case of sediment deposition. Dredging should be viewed
as an alternative, but possibly more expensive, option to guarantee water
extraction at all times;
To increase the water availability and reduce the risks of capacity problems
related to increased water use by villages along the pipeline, maintain the current
water supply of Téra. A feasibility study should be carried out if the reservoir
capacity could be improved by removal of sediment through dredging.

1.12 Dredging as fast-action option
Dredging plays an important role in restoring and maintaining bodies of water. Dredges
are widely used to remove sediment from ports, river sections and reservoirs, but also
for mining of sand. Dredging is also part of the regular maintenance of water ways. In
Niger, dredging may be a solution to alleviate the problems caused by sedimentation in
the river channel of the Niger, which may block water inlets of the ONAHA pumping
stations. If sediment deposition has indeed occurred, it would also be possible by
dredging to increase capacity of the storage reservoir at Goudel for the emergency water
supply of Niamey and of the reservoir providing water to the city of Téra.
There is currently no dredging equipment in Niger that can be deployed. In order to be
efficiently used in both river and dam reservoirs, dredging equipment to be operated in
Niger would need to be mobile and of such dimensions and weight that it can be easily
moved over shallow water in the Niger River, or over land via small roads on dikes
leading to the ONAHA pumping stations. Such a dredge system should therefore be
easily dismountable, with individual components of limited size and weight. Such
systems do exist and can be employed in Niger. It is imperative that when such a system
is purchased, training is provided for the maintenance, transport and proper operation of
the system.
A simple dredging system is a backhoe dredger consisting of a pontoon on which a
hydraulic excavator, with a digging bucket positioned on the end of a two-part arm, has
been mounted. The sediment excavated can be discharged onshore or on a transport
barge moored onto the pontoon. Hydraulic excavators are available in Niger.
An example of a more powerful dredger would be a modular system consisting of a
pontoon, a heavy-duty submersible pump with a suction head and (floating) discharge
pipes to transport the sediment to an onshore location. There is ample experience in the
Netherlands for developing a tailor-made dredging system for operation under the
conditions in Niger.
Damen Dredging Equipment (www.damen.com) has modular design dredgers (DOP
dredgers) that are easily adaptable and can be operated in shallow waters. BIG Dredging
(bigdredging.com) also has small custom-made mobile dredgers available that could be
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adapted to the operating conditions in Niger. Examples of such dredgers are shown in
Figure 24 and Figure 25. Backhoe dredging could also be used, but these need separate
transport of the sediment by ship to the river bank.

Figure 24. Examples of a Damen DOP dredger (left) and BIG Dredgers Cutter Suction Dredger.

Figure 25. Photograph of small cutter suction dredgers (image source: BIG Dredgers).

If dredging is a feasible option for Niger needs to be determined. This depends on the
volume of material that must be removed, the efficiency of dredging under high sediment
transport conditions, the access of heavy machinery to remote locations where sediment
must be excavated, the frequency with which dredging is needed and equipment
purchase, maintenance and transport costs. To determine feasibility of dredging an
inventory should be made of sites where dredging could be an option for improving water
availability and a business plan should then be developed.
The cost of dredging equipment and operational costs are difficult to estimate because
these depend on the equipment needed and frequency of deployment. This would have to
be determined in a separate study on the depth/volume and compaction of sediment
layers to be excavated in the river bed, conditions for transport of the equipment, pump
size and length of discharge pipes. Although dredging equipment is generally expensive,
if the same equipment can be widely applied in Niger (e.g. for removal of sediment from
ONAHA pumping stations and from reservoirs) the option may become feasible.2

2

Reference can be found in annex V
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2. MANAGED AQUIFER RECHARGE
2.1 Outline of the geohydrological situation.
The Niger river is an important geohydrological boundary:
West of the Niger, the crystalline basement lies almost at the surface (Liptako Gourma
massive). The plutonic and metamorphic rock is covered by a thin overburden made up
of weathered rock and soil.
East of the Niger we find the Iullemeden groundwater basin. This basin can be considered
as a giant “bowl” in the – impervious- crystalline basement, filled with different kinds of
sedimentary deposits. Dimensions of the basin are in the order of 1000 * 1000 km at the
surface, and a depth in the order of 1500-2000 meters (see map and cross-section
below).

Figure 26. Hydrogeological map of the aquifer system of the Iullemeden Basin
(Observatoire du Sahara et du Sahel, OSS, 2013)
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Figure 27. Hydrogeological cross-section of the Iullemeden Groundwater basin.
The Iullemeden groundwater basin contains different aquifers:
From bottom to top:


Continental Intercalaire Aquifer. Deepest aquifer of the IAS. Relatively high capacity
in the central part of the basin. Specific capacities may be in the order of 13 m3/h/m,
individual well capacities may reach a value of 100 m3/h (RAF /7/011). This aquifer is
not present in the region of Niamey. The western boundary of occurrence lies at
about 70 – 100 km distance east of Niamey.



Continental Terminal Aquifer. Three sections can be distinguished:




3

CT1 (“Siderolitic Series”: sandy deposits, confined 3). Transmissivity values of 104
to 10-2 m2 /sec are mentioned (RAF /7/011)
CT2 (“Clayey to Sandy series with lignite”: clays, greenish silts, semi-confined).
Transmissivity varies from 10-3 to 10-2 m2/sec.
CT3 (“Series of clayey sandstone of the middle Niger” Clayey and silty gray
sandstones, unconfined)

Confined means: covered by an impervious layer.
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2.2 Aquifers within a radius of 100 km around Niamey.
Deep aquifers.
The boundaries of the deep Continental Intercalaire (CI) and Continental Terminal (CT)
aquifers are shown in the figure below:

Figure 28. Extension of the Continental Terminal and Continental Intercalaire aquifers in
the Iullemeden Basin (OSS, 2011)
As one can see, the CI aquifer is missing in the area close to Niamey. The western limit
of this aquifer lies at about 70 km distance NE of Niamey.
In the direct Niamey area, the CT corresponds to the CT3 unit (Greigert, 1966) with a
Middle Eocene to Pliocene age. It consists of an alternation of more or less clayey
sandstones and versicoloured clays with intercalations of ferruginous (iron-containing)
oolite levels (sedimentary concentric grains) and rests directly on the bedrock of the
Liptako massive (Geological Map of Niger, 1998).
The geohydrological situation in the vicinity of Niamey can be illustrated by means of the
cross-section below (NBA , AGES project, 2015):

Figure 29. Schematic cross-section of the geological situation at Niamey ( ANB/AGES
2015, modified from d’Ousseini and Morel 1989)
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To the west, the cover of the bedrock (the “socle”) becomes rapidly thinner, to the east
the thickness of the cover (made up of sandstones of the CT) increases.
Shallow aquifers.
At the bottom of the Niger valley there are some alluvial - mainly sandy - deposits with a
depth of a few meters.
Around Niamey several wadi’s can be found, partly filled with alluvial or aeolian (windblown) sands. The Goroual wadi – which is representative - was visited during the
mission.
During intensive precipitation these wadies are filled with sheets of fast flowing water
(flash floods) with a large destructive power. These flash floods transport large quantities
of sand to the Niger.
The sands in the wadies may have some groundwater potential. North east of Niamey the
presence of a wadi with a limited groundwater capacity was reported, but not
investigated in detail (ABN, AGES project, 2015, report 2).
2.3 Shallow groundwater development in the valley of the Niger
The shallow groundwater in the alluvial deposits along the river offers limited possibilities
to “bridge” a period of drought, should the need arise. In that case (a part of) the crop
could be saved by a relatively small amount of water.
Groundwater could be withdrawn either by a relatively dense grid of dug wells (mutual
distance in the order 100 m, placed in a regular grid) or by drains.
Although the depth of the alluvial fill and the properties of the sand may vary
substantially, we may adopt some “typical” values, and see what well capacities may be
possible.
Taking into account:









An effective permeability of 6,2 m/d (as measured)
A depth of the alluvial fill of 4 m
A starting phreatic water level of 1 meter below ground level
Minimum acceptable water level of 3 meter below ground level
An effective porosity of 25 %
A mutual well distance of 100 meter, wells placed in a regular grid
Well diameter of 2 meter, consisting of concrete rings.
Period of abstraction 1 month

The actual yield of the well is calculated at 1 m3/hour, on average. Pumped irrigation is
hardly possible in case of such small yields.
The (presumed) poor quality of the shallow groundwater (pesticides, nitrate and nitrite)
makes the shallow groundwater an unreliable source of drinking water. Use should be
limited to (small scale) irrigation.
Possibilities of groundwater replenishment of the shallow aquifer (MAR) are very limited,
as the groundwater reservoir is already completely filled up in the wet season.
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2.4 Deep groundwater development around Niamey.
Groundwater potential in the crystalline basement (the “socle”).
Groundwater flow in the crystalline bedrock is determined by fissures and cracks and is generally speaking – limited to the altered (weathered) zone.
Within the AGES (BNA, 2015) project 4 different drilled holes in the socle in and around
Niamey were pump tested:
ID
21 Saga Gassia 1
34 Boukoki Mairie Garage 1
74 Ecole Agronomie
70 Gaweye Centre de Santé



Localisation
Rive Gauche
Rive Gauche
Rive Droite
Rive Droite

Depth (m)
74,8
70,3
45,0
40,8

T (m²/s)*
-6
2,90 * 10
-5
2,90 * 10
-4
1,24 * 10
-4
5,23 * 10

Maximum capacity (m³/d) **
2
21
90
376

Transmissivity as calculated by Cet-Cherif, 2014
Tentatively calculated capacity based on the transmissivity and a drawdown of
10 m.

These data indicate a high variation in the capacity of the drilled wells. This variation is
typical for these types of aquifers, as the permeability depends on fractures zones.
Hitting these zones is merely a matter of chance.
Taking these data into account, we conclude that an average daily production in the
order of 50- 100 m3/day should be feasible for a drilled well in the crystalline basement.
This volume is very useful to cover local needs for drinking water and small-scale
irrigation, but not sufficient to cover the drinking water requirement of a fast-growing
city.
Apart from the quantitative constraints, there are some serious concerns regarding the
groundwater quality. Many wells show a nitrate and/or nitrite content above the WHOstandard. Apart from this, a substantial bacteriological contamination was observed, in
the case of open, dug wells (for details see the ABN/AGES report 2015)
2.5 Groundwater development in the Iullemeden Aquifer System (IAS).
Niamey is situated at the western rim of the Iullemeden basin. The total depth of the
basin is relatively small, and the capacity is therefore limited. However, further to the
east (into the Iullemeden Basin) the depth of the layers increases, and the capacity
improves.
Construction of a well field at some 70 km east of Niamey, as an alternative source for
the Water supply of Niamey could be considered (the Dahel Bangou site, close to
Belayara, see memo of mr. Abdou Moumouni MOUSSA)). This option is also discussed in the
Masterplan for the water supply of Niamey (“Schema directeur pour l’approvisionnement
en eau potable de la ville de Niamey”)
The considered well field would comprise 30 relatively shallow wells producing fresh
water (in total 9000 m3/day), tapping the CT aquifer and 20 wells tapping a brackish
aquifer CI aquifer (16000 m3/day).
The brackish groundwater would require de-salinization by reversed osmosis or another
suitable technique.

41

Figure 30. Position of the proposed Dahel Bangou (well field.
If, for one reason or the other, an urgent water situation should develop in Niamey (for
example a repetition of the ‘80 draught), the Government could decide and act quickly on
the development of an alternative source. If reliable set of test data, including a geoelectric survey, would be available, the decision and preparation time could be reduced
by some 2 years.
For this reason, the following additional investigation could be executed:
-

test drilling
test pumping
geo-electrical survey
sampling and testing of the water quality

In the Masterplan for the WS of Niamey, no financial estimates have been made for the
possibility of groundwater exploitation. The option is left out of consideration for the
following reasons:




a high degree of uncertainty both with regard to the presence and
the quality of the groundwater.
Both investments and operating costs are very high
At the moment the Kandadji dam comes into operation (as
expected after 2023), the uncertainty with regard to the discharge
of the Niger is greatly reduced.

2.6 (Im)possibilities for groundwater storage (MAR, managed aquifer recharge)
Groundwater recharge by injection.
Theoretically, the groundwater can be recharged by means of injection wells. However,
several strict technical conditions must be met:


Sufficient “space” in the aquifer. The pressure in the aquifer should not increase too
much under influence of the injection. Practically this means that storage can only
take place in a phreatic aquifer (“nappe phreatic”, free water level), and that the
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water level may vary at least several meters over the seasons without reaching the
surface.
Transmissivity should be high (tentatively: at least 500 – 1000 m2/day) to avoid
excessive injection pressures and energy costs.
The injection water should be absolutely free of any suspended solids and nutrients
(Nitrate and Phosphorus). Any suspended solids and/or nutrients will immediately
clog and damage the well. Clogging of wells is self-accelerating process.

The pre-treated river water that would be injected should be monitored continuously (in
particular the MFI parameter, membration filtration index). Injection is an extremely
critical, and therefore costly process.
We estimate that the combined treatment, monitoring and injection costs are in the
range of € 10-25 per m3. Apart from the costs, the risk of failure by clogging would be
substantial.
We conclude that the recharge by injection technique is economically not feasible under
the Niger conditions and too risky.
The transmissivity of the aquifers is too small, and the process is too critical (= costly).
The costs per m3 would be excessive.

5.2. Groundwater recharge by infiltration of surface water.

Figure 31. Schematic cross-section of groundwater recharge by surface water infiltration.
Groundwater recharge by means of infiltration from the surface is practice in a number of
countries, for example in the Netherlands (for the drinking water supply of Amsterdam).
The process of infiltration is much less critical than for injection, because the infiltration
surface is much larger. Furthermore, the resistance layer (thin layer mud/organic
material) at the bottom of the infiltration canal is cracked every time the canal is set dry.
Is large-scale MAR by means of surface water infiltration a realistic option for Niger?
The following conditions should be met:






A more or less isolated valley should be found in the direct vicinity of Niamey
The valley should be closed with a dam.
The surface of the valley should be at least 1 km2 (preferably more), and the
depth of the sand fill should be at least 6 m (preferably more). Storage volume of
such a theoretical facility would be about 1.000.000 * 0,25 (storage coefficient) *
3 (seasonal change of the water level) = 750.000 m3.
The valley should be protected against pollution in any form.
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The sand of the fill should have a reasonable permeability (say > 5 m/d). This
condition can be met rather easily. The permeability of the sand– as observed in
dry rivers around Niamey- is fair 4

One or two of the dry valleys north of Niamey could be formed into a groundwater
storage basin including protective measures. This is “a long shot”, but not completely
unrealistic.
However, under the present circumstances we consider storage of surface water (e.g. the
Kandadji dam) a much more cost-effective measure than storage of groundwater by
means of MAR. We have explored these issues above as part of the terms of reference,
and believe that despite the fact that the options explored seem not feasible, it has been
a useful exercise to evaluate these options.

A sample sand of the sand in Goroual river was taken and the permeability was
measured. The result was a permeability of 6.2 m/day, comparable to dune sand (as
found the infiltration terrain of Amsterdam water supply)
4
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3.

COMMUNICATION

3.1 Introduction
One of the main issues raised during the formulation of the initial DRR assessment
mission (July 2018) was the lack of communication before and during crises. It was
mentioned that models and early warning systems are available at ABN, AGRHYMET and
the National Meteorological Service and that there are various drought and flood
scenarios. However, most of this information is not available in time for stakeholders and
decision-makers or was taken seriously at a very late stage or appropriate action was
unclear.
The advisory mission (November 2018) has gone into more depth and this report
presents conclusions and recommendations related to Information and communication
flows on Risk Management in Floods and Drought.
The starting point for this analysis is the Sendai 2015-2030 Disaster Risk Reduction
Framework, which states:
Disaster risk reduction requires a multi-hazard approach and inclusive, risk-based
decision-making based on open exchange and dissemination of disaggregated data,
including gender, age and disability, as well as easily accessible information up-to-date
and comprehensible, scientific and non-sensitive information on risks5.
In addition, effective crisis management depends on fast and efficient information and
communication flows. The figure below presents the two dimensions of risk management
(in ordinary times and after disasters)

.
Figure 32: Disaster risk management flow6

Sendai Framework for Disaster Risk Reduction 2015 -2030:
http://www.preventionweb.net/files/43291_ sendaiframeworkfordrren.pdf
6
https://www.itu.int/dms_pub/itu-d/opb/stg/D-STG-SG02.05.1-2017-PDF-E.pdf
5
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3.2 Analysis of the Situation

3.2.1 Challenges
The flow curve at the Niamey gauging station clearly summarizes the problems faced by
the inhabitants of the Niger watershed and in particular the city of Niamey:
• Period April-May-June: low water and drought
• Period June-July-August: floods following violent local floods (in particular from the
following tributaries: Goroual, Dagol and Sirba)
• Period December-January: flood following the slow flood of Niger (called Guinean
flood).

Figure 33: annual hydrographs in Niamey

3.2.2 Institutions
The first observation is that many actors are involved in risk management, with varying
degrees of success. Risk and crisis management is in the midst of institutional
reorganization, and recent legislation and implementing decrees are being prepared.
Below is a snapshot of the current situation as it was described during the interviews held
during the mission, with the (regional and national) actors we met (see list in annex) and
reading the legal texts, related to these actors.

Regional actors
ACMAD (African Centre of Meteorological Applications for Development)
ACMAD is a continental structure that issues climate reports. Through the SAWDRA
(Satellite & Weather Information for Disaster Resilience in Africa) project, ACMAD
provides weekly rainfall outlook that could be used by the National Meteorological
Centers. It also produces seasonal forecasts of temperature and precipitation. The most
recent available forecasts are October-December 2018 (temperatures) and November
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2018 -January 2019 (rainfall). The website is in principle English / French, unfortunately
information in French is not available. The distribution of the bulletins by email is done to
the focal points identified and officially recognized/accredited.
Niger Basin Authority (NBA)
The Niger Basin Authority produces various forecasting and analysis documents which are
posted on the website and distributed by e-mail to various (officially recognized) contact
persons (focal points) in the member countries. For example:




Forecast for low water, hydrological year (June 2017-May 2018). The forecast for
2018-2019 should be finalized by the end of November 2018 and is expected to
be released in December 2018. The forecast 2017-2018 was made available on
the website in February 2018.
Monthly hydrological bulletins, doing an analysis of the past month. The most
recent one is for the month of September 2018 and was posted on the NBA
website on November 12, 2018. The bulletin of January 2018 which contained a
low water alert was published on the site on February 26, 2018.

The SATH-ABN project contains a so-called grey alert. In 2017, a low water alert was
recorded on April 7, 2017. The last maps showing the drought and drought indices (on
the website) date from the period 11/10 to 10 / 11 2018. (As of 19/11/2018 - website).
There is therefore a certain delay in the availability of forecasts on the NBA website. The
exact list of organizations receiving e-mail forecasts is not clear (these are "personal"
addresses). E-mail distribution to the focal points is in principle concomitant with the online publication on the site.
AGRHYMET
AGRHYMET is a specialized agency of the Permanent Inter-State Committee against
Drought in the Sahel (CILSS) serving thirteen member countries: Benin, Burkina Faso,
Cape Verde, Chad, Ivory Coast, Gambia, Guinea, Guinea Bissau, Mali, Mauritania, Niger,
Senegal and Togo. This organization supports these countries to make more informed
decisions in four areas: agriculture and food security; water resources and hydroclimatic
disasters; weather and climate; and land cover and land use change and ecosystems.
The Agrhymet site provided a seasonal forecast bulletin for the agro-hydro-climatic
characteristics of the 2018 rainy season for the Sahelian and Sudanian zone of the CILSS
/ ECOWAS area (PRESASS bulletin, dated May 2018). The bulletin update announced for
June is not available on the site.
The information available on the site is distributed by e-mail to contacts identified and
recognized by the member countries of Agrhymet (focal points).
FEWS NET
The Famine Early Warning Systems Network (FEWS NET) is a leading provider of early
warning and analysis on food insecurity. Created by USAID in 1985 to help decisionmakers plan for humanitarian crises, FEWS NET provides evidence-based analysis on
some 34 countries. Implementing team members include NASA, NOAA, USDA, and
USGS, along with Chemonics International Inc. and Kimetrica. Due to lack of time, this
organisation was not visited during the mission.
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Governmental actors
In 2016 the Ministry of Humanitarian Action and Disaster Management (MAHGC) was
created leading to the dissolution of the humanitarian coordination cell (CCH) and the
reorganization of the DNPGCCA (National System for Disaster Prevention, Food and
Disaster Crisis Management) which became DNPGCA by reallocating Disaster
Management to the Ministry (MAHGC). The Disaster Prevention and Alert Directorate of
MAHGC receives alert messages from accredited organizations (e.g. Agrhymet,
directorate of national meteorology, etc). After verification, the message is sent via
WhatsApp to the identified focal points. The list of organizations receiving e-mail
forecasts is not clear ("personal" e-mail addresses of the focal points are used). The
alerts mainly concern floods. Low water announcements do not seem to be treated in the
same way. It seems that the low flow data are considered as relevant information for the
DNPGCA only.
As indicated in its decree of reorganization (October 2017), the mission of the DNPGCA is
to be in charge of the prevention, mitigation, management and early recovery of the
impacts of food, pastoral and nutritional crises affecting the Nigerien populations. The
DNPGCA has a technical cell called Coordination Cell of the Early Warning System (CC /
SAP).
According to interviews, it appears that CC / SAP is mainly involved in crisis management
related to food security but not much in risk management in general and in particular in
the management of risks related to water and food security. Unfortunately, during the
mission, it was not possible to meet DNPGCA and CC / SAP officials. The mission was
informed that they were participating in a workshop called "Harmonized Framework".
Some of the mission's interlocutors (Ministry of Agriculture) indicated that they did not
receive information from the CC/SAP (no alert) and that the Ministry of Agriculture did
not always receive the invitation letters to the CC/SAP working group meetings.
The Prime Minister's Office chairs the National Disaster Risk Reduction (DRR) Platform
and the DNPGCA. It ensures political coordination and steering of the national disaster
risk reduction strategy. The technical ministries in their specific competencies contribute
to making the strategy operational at national, regional and local level.
For its part, the Ministry of the Interior, Public Security, Decentralization and Customary
and Religious Affairs is responsible through its Directorate General of Civil Protection
(DGPC) for the development of synergy with all national, international, governmental or
non-governmental actors, disaster prevention and management. It is also responsible for
proposing measures for the prevention of risks and disasters throughout the national
territory. DGPC is equipped with 3 drones to be able to carry out its missions. According
to the law, the following technical ministries have also a role to play in the management
of the risks and crises of their competence.
Ministry of Agriculture and Livestock
• General Directorate of Rural Engineering
• Directorate of Agriculture
• Livestock Directorate
Ministry of Hydraulics and Sanitation
• Directorate General of Water Resources
• General Directorate of Hydraulics
• General Directorate of Sanitation
• SPEN (under Min supervision)
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Ministry of transportation
• Directorate of National Meteorology
Ministry of the Environment and Sustainable Development
Among these ministries, there is a need to differentiate between ministries / directorates
that receive newsletters, forecasts and other alerts from regional bodies (being
themselves a focal point) and who are requested to redistribute information within their
own Ministry. The Minister is supposed to pass the information to other Ministers. Some
Ministries can only receive information through the AC / SAP when they are not
forgotten. There is no specific protocol for transmission of early-warning messages. This
information is sent following the classical administrative way. To partly remediate to this
problem an informal system has been developed but it has practical limitation, the first
one being that this is not official.
Several Offices and Agencies are also requesting and / or providing information such as:
• National Office for Agricultural Hydraulic Planning (ONAHA) (related to Min. Agriculture
and Livestock)
• SPEN (related to Min. Hydraulics and Sanitation)
• Kandadji Dam Agency (EPIC statute)

Programs and projects
Several projects and programs are being implemented in Niger, in relation to risk and crisis
management. Here below a couple of these projects mentioned during many interviews
(See also annex 2).

CREWS: Climate Risk and Early Warning System – at the MAHGC
(Funding World Bank - GFDRR – WMO)
Key deliverables


Institutional and regulatory strengthening, capacity building and implementation
support by reinforcing the legal and regulatory framework (DMN, DGRE, DGPC,
DNPGCA, MAHGC) in order to develop partnerships and Standard Operating
Procedures (SOPs) for delivery of service and implementing a capacity development
and training program for staff



Delivery of basic early warning services by identifying requirements through
decision-makers and the population at-risk and supporting the design and
production of more accurate, timely and relevant warnings and information

PGRC-DU: Disaster Risk Management and Urban Development Project
The goal of this project is to reduce the vulnerability of populations at risk of floods through
an integrated multi-sectoral approach that prioritizes the areas that were most affected by
the 2012 floods, while taking into account community development capacity building of
governance structures at both central and local levels. The project components are as
follows:

•

Flood control investments
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•

Capacity building in urban development and disaster risk management

•

Contingency component (use of available resources and reallocation of funding from
other components to cover emergency response).

SATH-ORIO:
The SATH project is commissioned by the Niger Basin Authority (NBA) and has installed a
satellite based water monitoring and flow forecasting system for the Niger River Basin. The
project was financed by the Dutch Ministry of Foreign Affairs and the Niger Basin Authority.
The system combines an innovative Meteosat based (operated and supplied by EUMETSAT)
climatic data collection system (the Energy and Water Balance Monitoring System—
EWBMS), with a large scale hydrological model (LSHM). Together these are able to provide
spatially distributed, daily data on temperature, radiation, actual evapotranspiration,
precipitation and river discharge at any location in the river basin. Therefore, besides river
flow, the system also enables monitoring of drought and desertification. In addition, crop
water requirements can be determined.

Support to Early warning systems for the Niger Basin Authority (GIZ funded)
Since 2017, GIZ gives support to the Niger Basin Authority. The 4th phase is ending in
December 2018. In the framework of this project several activities have been implemented
such as the water charter and annexes and the Observatory. Special attention was given
to information and communication flows in the period 2016-2018. A base-line study was
done in 2016 (see fig 26 below) and a review of the situation is almost finalized but results
and recommendations were not yet available in December 2018 (oral communication GIZ).

Texts
Official texts (Laws, Decrees and Orders)
The main documents collected and consulted during the mission are presented in appendix
2. They form the basis of the roles and competences of the different state structures. In
particular, the law determining the fundamental principles of civil protection (2017 -006
31/3/2017) aims at the prevention of all kinds of risks, the information and the warning to
the populations as well as the protection of the people, property and the environment
against accidents and disasters through the preparation and implementation of appropriate
measures.
National Strategy for Disaster Risk Reduction
Following various disasters resulting from floods or extreme drought, Niger has developed
a national strategy for disaster risk reduction (April 2017). The implementation of this
strategy stems from the political will of the government to take the necessary steps in an
inclusive framework to better prevent these risks in order to significantly reduce their
impacts on the populations, their livelihoods, the infrastructures and the environment of
the country.
Risk Analysis and Coverage Scheme
This document draws up an inventory of risks of all kinds for the safety of people and
goods. This document, dated March 1, 2016, is the subject of a decree No. 0170 / MISP /
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D / ACR / SG / DGPC of the Minister of Civil Protection (currently the Ministry of the Interior,
Public Security, decentralization and customary and religious affairs).
3.3 Who is doing what, how, where, when and why?
Given the ongoing changes and reorganizations, and in the absence of a better document,
the mission has chosen to use an example of flood warning and response broadcasting as
it was in Niger, especially in Niamey, before the reorganization of DNPGCCA (2016) to
analyse the current situation. This document was produced within the GIZ project (support
to ABN) mentioned above. A review of this scheme (Figure 26) shows the complexity of
the flow of information and communication. It should be noted that following the
reorganization, the CHC was disbanded and its activities, which were taken over by the
MAHGC and the CPB (Civil Protection), now play a major role in the response to disasters,
mainly related to floods.
Risk and crisis management (floods and drought)
As noted above, disaster risk reduction requires a multi-risk approach and inclusive, riskbased decision-making based on an open exchange and dissemination of disaggregated
data, including gender, age and disability, as well as on easily accessible, up-to-date and
comprehensible information, scientific and non-sensitive information on risks.
As shown in Figure 26 below, the mission's interviews and the analytical work done, it
appears that much forecasting information is available from regional organizations.
However, the transmission of information is slow (often too slow) between Level 1 and
Level 2 (Figure 26). Regarding seasonal forecasts, the information is known end of
November of the year X. The tip of the Guinean flood being generally late January / early
February in Niamey, relevant warning in late November (based on the SATH model forecast
for example) would allow more time for preparing. Unfortunately, the information is not
always available at the relevant time with the relevant stakeholder. At this stage staff on
the Nigerien Ministry of agriculture are asking if it would be possible to receive seasonal
forecasts made in Ansongo (Mali) or in Diré (Mali), in order to be able to anticipate the
floods on the part of Niger upstream of Niamey on the border with Mali (BTW the Ansongo
gauging station was no more operational in November 2018).
Regarding local rainfall, the situation is even more dramatic because the floods that are
created can be extremely violent. In the special case of the Sirba (tributary of the Niger),
flash floods arrive in Niamey within 24 hours. It is the successive floods of recent years
that have led the Niger government to an institutional reorganization.
Numerous blocking points limit the transmission of information at level 2 between national
authorities. Information does not flow well between national directorates (Focal Points of
Regional Organizations) and SAP, between SAP, MAHGC, Civil Protection and other
institutions, or even within the same ministry (upward and downward path).
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Figure 34: Information flow in case of floods at Niamey

One major point of concern is that there is no official protocol to transmit information
related to floods and droughts. Transmission of information follow the administrative
processes. Additionally, the concept of an individual receiving information within an
organization seems to be the current procedure. (Communication 1 to 1). This approach is
no longer adapted to the needs of data users. More over most often the focal points use a
personal email address, which is not compatible with the concept of public service. It is
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necessary to diversify/increase the number of focal points (communication 1 to many) and
to ensure that they are informed by an email address of their administration. Using
personal addresses is a source of loss of information because when the person is changing
job the address is not changed in the mailing list. Last but not least it should be said that
it seems that an informal system (using What’sapp) has been developed, between a
network of individuals. The major issues with this system are that the information is not
“officially” transmitted and it is unclear who’s receive the information.
In addition, the interviews and documents analysed show that greater attention/priority is
given to flood phenomena compared to low-water events. The transmission of information
and decision-making is even more uncertain. Agricultural stakeholders consider rain and
low water forecast information as crucial when it comes to irrigation. According to them,
making these forecasts available on time would save many crops and thus limit the need
for food aid. But this is not happening.
It seems that for several reasons no state structure really feels concerned about the
problem of low water and/or lack of water for crops. When we speak of the issue of the
risk of low water availability many people refer to the Kandadji dam and its ecological flow
of 120 m3/s at Niamey and 80 m3/s at Malanville that will solve the problem. However, it
must be noted that building of the dam has not yet started (this should happen in
December 2018), its’ construction will not be completed before 2023 (at the earliest) and
that its’ filling will take at least one flood season. It is therefore necessary to count another
eight years to see a beginning of a solution to severe low water. To compound the issue,
the dam management rules have not been developed to date (on-going study) and officially
agreed (Niger Basin Authority).
The fact that the Niger river was practically dry during the low-water period in 2017 at
Niamey has created a renewed interest in this problem. The main question is “Can Niger
afford to wait for the Kandadji dam to be built” to address this issue?
Crisis management
It is clear that crisis management is now much better organized than risk prevention, at
least crisis management due to floods. It is to be hoped that the recent reorganization will
improve the situation, in any case regarding crisis management, since the Directorate of
Civil Protection, whose job it is, is responsible for the actions to be undertaken. In addition,
many projects and programs focus on flood prevention at the regional and national levels,
paying great attention to strengthening equipment, structures and human capacity. For
food crisis management partly as a consequence of drought, the sector is well organised
and supported by the international community.
As at the begin of the mission the Ministry of Agriculture asked to concentrate on their
mandate (and that crisis management was not part of its mandate), limited time was spent
on this aspect. For this reason, there are no conclusions and recommendations on this
issue.
3.4 Conclusions
The analysis of the situation shows that existing information and communication problems
are not fundamentally linked to the lack of data, information or forecasts. However, some
actors have questions about the quality of the data of measurement stations in the national
territory. In particular, due to the growing silting of rivers, some doubts have been
communicated to the DRR team whether the calibration curves are valid and whether the
calculated flows are correct. The quality of the data used for the models has a great
influence on the forecasts that can be made by simulation models. Additionally some
doubts have been reported in relation to the quality of the models, indicating that the
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importance of groundwater storage (in particular) in the Bani is underestimated and/or not
taken into account. Suggestion was even made to consider an adaptation of the simulation
model taking into account the OPIDIN early-warning system.
If we can improve the quality of the data (and some recommendations are made in this
direction), the main deficiency remains the transmission of information and alerts. This
deficiency is present at all levels in the transfer chain. We cannot say that this deficiency
is systematic (always at the same place, the same people and in the same way), which
makes analysis complex and improvement proposals more difficult.
What can be said with certainty is that relevant protocols do not exist, information is
transmitted following the administrative procedures but their complexity and/or their lack
of adaptation to the needs (early warning/alert) ensures that serious gaps in information
flows exist. The result is that the information for a critical site and a given event (flood or
low water) is not always available (at the appropriate time) to the people who should have
it to be able evaluate risks, anticipate the crisis and act upon it. The reasons given for this
are numerous: from the practical impossibility of transmitting information (unavailable
person and/or deficient technology), to the lack of awareness that it is a potential crisis
situation (mainly for aspects of drought, and therefore the information is not transmitted)
and sometimes even the choice made by an individual not to transmit the information or
to do so only within specific parameters. The recommendations below provide suggestions
for improving protocols (techniques and behaviour). It should be noted however that
technology can only reinforce human intentions. If the awareness or willingness to transmit
the information as a public service is not present, the only technical solution is to use
communication “one to all” which, of course, may have many disadvantages. During the
next phase of the GIZ project from 2019 it is planned to give more institutional support to
solve the issue.
Finally, it is important to point out that the drought-related issue is largely underestimated
by the actors. It can be said that in the current situation, if we look at what is currently
being done, great attention is given to crisis management (assistance to the victims of
floods or food starvation consequences of severe floods or low flows or of absence/poor
distribution of rainfall). There is growing attention to preventing flood crises, but
unfortunately little is being done to prevent the disastrous consequences of drought events.
And yet to prevent costs less than to cure.

3.5 Recommendations
The recommendations below are based on the premise that prevention costs less than
cure.
To be able to prevent and warn, it is fundamental to know the situation well. We need
reliable data and information to save lives and protect infrastructure
Proposal 1: Develop adapted protocols for transmitting existing information between
regional organizations and national actors and between national actors. Existing
procedures are often inappropriate and far too heavy to allow effective and efficient
transmission of data and information (early-warning and alert). These often no longer meet
the current needs of users and the possibilities offered by modern means of information
and communication. In particular, consider to replace the concept of a focal point (one
person) receiving information by several recognized users having e-mail addresses of their
administration (the personal addresses of individuals are a source of online loss when the
person is transferred, and the address is not changed in the mailing list). This simplification
would be done on the basis of a detailed analysis of the procedures in force associated with
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information and training workshops on the importance of the transmission of forecast and
warning information which should be seen as a public good. Implementation of the
recommendation should be done in close cooperation with GIZ.

Proposal 2: For local flood warnings continue to reinforce the network of hydrometric
telemetry stations (measurements and transmission of information in real time) Automatic meter stations on the 3 main tributaries of right bank (Gorouol, Dargol and
Sirba) upstream to entry into the country and at the confluence with the Niger River. One
station is already put in place. Because of huge silting, providing for regular recalibration
of the measurement stations (minimum once a year) is necessary.
Proposal 3: For the so-called Guinean/Malian flood, alert requests the restoration of the
Ansongo station on Niger (at the Mali-Niger border) or install a station on the river on Niger
territory (upstream Kandadji location) or at least for the time being make sure that the
information relating to the station of Diré (Mali) is used. This is complementary to the
forecast at the entrance of Niger in the country. Information from the field should be
available on time for the Nigerien government, thus the preference for a station in Niger.
Proposal 4: Review the critical locations (previously flooded zones and/or areas suffering
from severe low water) to know where and how to act as a priority when the time comes.
Strengthen the prevention and warning network to provide information that makes sense
at these critical locations (and not only for the city of Niamey). Check before
implementation possible use of results from the SATH project. Note that silting of the river
may have a huge influence on these areas. In some places increased silting of the river
bed makes existing dikes (protecting irrigation areas), more likely to be ineffective when
floods is coming. This should be anticipated (see recommendation related to better
knowledge about importance and effects of silting).
To be able to prevent and alert, it is necessary to develop intervention protocols that
facilitate and accelerate decision-making
Proposal 5: Based on the information available at critical locations develop an emergency
(“ORSEC”) plan. Prepare alert scenarios (yellow/orange/red codes) to trigger alerts and
automate as much as possible the procedures for transmitting information between
services for effective and efficient actions. Information and communication techniques can
save time and increase precision: do more, better and faster. These warning scenarios
must be adapted to identified critical points (in a very logical way alert at locations
upstream Niamey cannot be derived from information available in Niamey!).

Proposal 6: Review the number and competences of existing structures involved in risk
and crisis management for water-related drought situations. Clearly define who is in charge
to coordinate prevention and management of actions in the field. In the context of
decentralization, municipalities are supposed to develop communal safeguard plans and
ensure coordination (see decree). Do note that irrigation areas of concern for the Ministry
of Agriculture are located on the territory of communes. Consider supporting the
communes/secondary urban centers to improve prevention of water-related risks and
implement crisis management (ORSEC plan) taking into account not only floods but also
droughts for all users (living and working within the boundaries of the commune).
To prevent crises, it is necessary to increase the resilience of farmers and citizens
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Proposal 7: Inform/train the population in measures and actions that not only prevent
risks but can also save lives or harvests, in the context of communal safeguarding plans.
Review the information and communication protocols (e.g. simplification of information
transmission lines and communication-automation, post-ante control). This is valid for the
populations of municipalities (citizens) as for farmers (grouped in associations or not).
Proposal 8: develop a protocol and a program for the prevention and warning of shortage
of water/severe low water and extreme weather events among the target groups through
a pilot approach. A pilot (for example an ONAHA irrigation perimeter or the catchment area
of a Niger tributary) would test the conditions of prevention and warning. This information
and communication approach should be linked to a broader program of improvement of
physical conditions such as, for example, erosion control measures, development of
alternative water resources, etc. In particular it should address:



Formulation of information and communication protocols (e.g. simplification of
information and communication lines using yellow/orange/red codes) by including
and involving the population (men/women/youth/children) to prevent and warn;



Strengthen the national, regional and local structures of the State and the
communes to enable them to play their role (in particular information/training of
state agents, training of groups of water users and or professional groups (e.g.
farmers, women groups) to be knowledgeable about measures and actions that
increase their resilience in case of low water and floods.



Use ICT in a pilot area for easy transmission of information to several types of actors
at the same time (testing parallel and non-linear approach, automation, post-ante
control)

Proposal 9: Dialogue
During the summer 2018, The Netherlands faced a critical situation of drought. The Dutch
Ministry of Agriculture implemented several measures to prevent loss of crops and
communicate with many stakeholders. It could be interesting to organize a knowledge
sharing event between Dutch and Nigerian Civil servants from the Ministry to share
knowledge and experience on content (what was done) and how. Even if the Dutch
situation could not be considered as a blue print for Niger, exposure to practical
experiences would be very valuable for both sides.
Proposal 10: Awareness raising
Organize a 3 days IWRM workshop with stakeholders, to reinforce the sense of urgency
related to risk management making use of Dutch knowledge such as ‘Room for the River’
principles, ‘Living with Water’ and eco-engineering. This workshop will bring together
regional and national stakeholders (ABN, to also explore how data gathering, information
flows and communication can be improved to address droughts and flood risks.

Proposal 11: Find suitable and sustainable financing


Anticipation of drought problems should receive more attention and be the subject
of development programs. Food aid because crops have not been successful as a
consequence of drought should remain a plan B and not be considered as an annual
fatality by the international community and local authorities.
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Programs related to improving information and communication are being prepared
or being implemented (World Bank, UNDP, GiZ, AfD, USAID, IFAD), the vast
majority of which relate to floods. They could be well complemented by actions
related to drought disasters.



It may also be considered to develop the pilot mentioned above in the context of
other development programs. For example, in the area of the Diomana Irrigation
Area (500 ha under the WB-PARIIS program or other areas identified in the context
of National Development Programs (PDSE)).



in all cases, to ensure the sustainability of the measures taken, it is important that
the procedures and activities put in place be integrated as quickly as possible into
the basic functioning of international organizations, national administrations but
also municipalities, water user associations, etc.), which means, making human
capacity available and budgeting for it.
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4. FUNDING AND COOPERATION
Water availability during periods of drought could create a strong economic incentive for
irrigated and populated areas. It would allow whole harvests to be saved, or damage of
droughts to be minimised. Whether the water would be available for drinking water or for
irrigation, the process of making the water available during these periods requires
investments from the state and donors. Wells will have to be dug, pumps will have to be
operational, and transport systems will have to be developed.
The decision as to whether such an investment is viable should be based on a careful
cost-benefit analysis. Such an analysis should also include the development of scenarios
for alternative cropping patterns. The analysis should finally also include options of
payment for water on the basis of willingness and ability to pay by farmers/users. This is
valid for various uses, whether for irrigation or for drinking water.
A plethora of donors is active in Niger. Some of them, such as LuxDev, have already
looked at the option of bank infiltration and possible use of groundwater during droughts.
At present they are starting a € 10 million project to develop these options further. The
DRR mission has also concluded that there are small scale potential uses for groundwater
for irrigation purposes (see above). The other proposals developed by the DRR mission
(see the sections above) also propose other measures to improve access to water for
irrigation during periods of drought.
It is proposed that with co-funding from the new development programme of The
Netherlands a set of feasibilities could possible be carried out:7
1. If sand deposits have significantly reduced the storage in the river channel, local
dredging of the river bed to create extra storage in the channel would reduce the
flood risks. A study to assess the degree of sediment deposition reducing channel
storage would be needed to determine the feasibility of this option;
2. Identifying dikes that are too low or poorly maintained and bring these up to
standard, and setting up a maintenance and upgrade programme;
3. Identify zones in the floodplain that could be inundated in case of emergency

to avoid causing higher damage or loss of life in other parts of the floodplain
Other donors active in the water and agricultural sector are IFAD, the World Bank, GiZ,
AfDB, AFD, USAID, Enabel and many others. Many of these have their own planning
cycles, programmes and funding commitments to existing programmes. The World Bank
has actively worked with various ministries on improvement of early warning systems for
various disasters. At present they are working through the PGRC-DU (Projet de Gestion
des Risques de Catastrophes et de Développement Urbain). Despite efforts the impact of
the project has been below expectations. As a result, the World Bank would be interested
to explore options for cooperation with The Netherlands to further develop the proposals
for improved communication as presented above.
Some of the general priorities and result areas of the new Dutch policy for Niger are
preliminarily assumed to be:8
•
•
•
•

Water resources management
Water, Sanitation and Hygiene
Improved nutrition status
Family farming systems productivity

The main areas of focus of the new Dutch development policy under the heading, “Sustainable Development,
Food Security, Water and Climate” include “water resources management at country level”.
8
See BHOS Nota 2018.
7
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•

Ecological sustainability of farm - and common access land use (prevention of
land degradation, natural resources management)

On the basis of the identified donor priorities and the recommendations in the report
above the mission has developed the table below. This table contains our suggestions
and proposals for follow-up of the recommendation of the DRR mission to Niger.
Proposal of DRR mission
Priority 1
Shallow groundwater development in the
alluvial deposits along the River Basin for
irrigation, linked to water use efficiency
interventions.
Priority 2
Proposals for improvement of
communication for disasters

Priority 3
Reduce the risk of flooding of urban and
agricultural lands due to sedimentation
Improvement of water availability during
droughts for the city of Niamey and the
secondary city of Kollo10
Feasibility for the water provision for Tera
Figure 27: Options and cooperation table

Proposed financial and technical
partners
LuxDev, Swiss Development
Cooperation/DG-Genie Rurale/eLeaf

World Bank, MAHCG
"Programme intégré de développement et
d'adaptation au changement climatique
dans le Bassin du Niger" (PIDACC)-EUD
Possibly EKN9 – Bamako/DG-Genie Rurale
AFD/SPEN

Possibly EKN11 – Bamako and EIB.

There are many other options for funding and cooperating for the implementation of the
measures proposed in this report. The Swiss Development Cooperation and the European
Union have also expressed interest in the findings of the mission and have indicated a
possible opportunity for cooperation.
The most important next step is for the DG Génie Rural and other stakeholders from the
government of Niger to identify which measures proposed in this report are a priority for
them, and how they envisage implementing these measures. Once they have taken this
step, they may contact any of the above partners proposed, or others that they deem
suitable, for further support. In any case, feasibility studies and more detailed proposals
for this work will have to be developed as a first step.

This is contingent upon policy and fund availability
Since 2010 RVO is involved with the preparation and realisation of Goudel IV, and has regular contacts with
SPEN, EIB and AFD on projects in preparation (3e usine and Téra).
11
This is contingent upon policy and fund availability
9

10
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ANNEX I - DRR-MISSION
Agenda - DRR Mission Niger
Date

Contact

Activity

Results & Keywords

Morning:

-

-

06 - 11 2018

Moussa Amadou. General
Director of Rural
Development. MINISTRY OF
AGRICULTURE AND
LIVESTOCK
Younussa Idrissa. Director.
DIRECTION DE LA
MOBILISATION DES EAUX
(DME)
Ilya Mairakouma. Directeur
General du Genie Rural.
MINISTRY OF
AGRICULTURE AND
LIVESTOCK

Afternoon:

-

Aliou Koure. Directour.
ONAHA
Adamou Ekoye. Technical
advisor. ONAHA
Ahmed Salif Nasser.
Secretary general. ANID

The DRR-Team made the
first contact with the
authorities of Niger and
collected the names of
relevant Stakeholders.
Moreover, the Team
scheduled a first draft of
the mission agenda and
highlighted the core
objectives of the mission
to the previously
mentioned authorities.

Morning:

-

07 - 11 2018

-

Diamoitou Guessibo Boukari.
Secretary-General.
MINISTRY LIVESTOCK
Dr. Garba Yahaya. General
Director of Agriculture.
MINISTRY OF
AGRICULTURE
Ilya Mairakouma. Directeur
General du Genie Rural.
MINISTRY OF
AGRICULTURE AND
LIVESTOCK

Afternoon:

-

08 - 11 2018

Eusebio Dora. Country
Representative. LUXDEV

Morning:

-

The DRR-Team
interviewed the DG of
Agriculture about his
opinion on the mission
core objectives and the
criticism faced by the
agricultural sector and the
farming of its core
product: rice.
The LuxDev
representative informed
the Team about their
investment projects in the
country.

Kolja Bosch. BGR/AGES

The DRR-Team had a
meeting at the Autorite
du Bassin du Niger (ABN).

Results:
The Niger authorities
showed a high level of
cooperation and shared
their ideas on the mission
objectives.
Keywords:
Communication,
Hydrology,
Sedimentation,
Groundwater, Technical
Capacities, Irrigation

Results:
Niger government does
not have a laboratory for
soil quality analysis,
neither a procedure plan
to face a drought/flood
crisis. In any manner, the
early alert system does
not work. 10 million €
project for
rehabilitation/construction
of water infrastructure
along the river in
Tillabery.
Keywords:
Drought, Soil Analysis,
Water Resources Map,
Rice Plantation,
Results:
The team discussed the
general role coordination
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-

-

Abou Abdoulabui.
AGES/ABN/BGK
Richard Preissler. Project
Manager. AGES/ABN/BGR
Abdou Guero. Technical
Director. ABN
Ilya Mairakouma. Directeur
General du Genie Rural.
MINISTRY OF
AGRICULTURE AND
LIVESTOCK
Rik Martens. RVO/ORIO
Soungalo Kone. Expert in
Modeling. ABN
Zinsou Didier. ABN
Seyne Seydou. ABN
Bachir Alkali Tanimoun.
Database Management
Officer. ABN

of ABN and the
collaborations and
communications with
other actors in relation to
present warning systems.
The conditions that led to
increased local floods and
erosion were also
discussed and a 2007
Schema Directeur
National was shared that
details plans for land
restoration to reduce
water and sedimentation
impacts.

Keywords:
Role ABN, risk reduction
warnings, Land
restoration, sedimentation

Afternoon:

-

Visit to the Dutch Embassy
office (Rick Mertens), Office
work

Morning:

-

09 - 11 2018

-

-

Tiemogo Amadou. Ing. Genie
Rural. DT/ABK
Doulla Harouna. DT/ABK
Aboubacar Lamali Nargo.
Ing. Genie Rural. DT/ABK
Ali yero Amadou. SecretaryGeneral. ABK
Ilya Mairakouma. Directeur
General du Genie Rural.
MINISTRY OF
AGRICULTURE AND
LIVESTOCK
Abdou Ali. Head of the
Information and Research
department. AGRHYMET
Abani Ahmed Ali. Chief
Computing and
Telecommunications
Department. ACMAD
Nshimirimana Godefroid.
Weather Forecaster. ACMAD
Field Visit: Goudel
Souley Nouhou. Chef de
Service Etudes et Travaux.
SPEN
Rabe Rabiou. Directeur
Production. SEEN

Morning: The DRR-Team
had a meeting at the
Agence Barrage Kandadji,
Agrhymet, and Acmad.
The team also visited the
water intakes of Goudel
1-3, the construction site
of the new water
treatment plant Goudel IV
and the laboratory for
physico-chemical and
biological water analyses.

Afternoon: An excursion
was made to different
tributaries to the Niger
and to a sand dune
restoration project area.

Results:
A field visit was made at
the drinking water
extraction points of
SPEN/SEEN at Goudel.
The team observed the
submerged dam in the
Niger that forms the
storage for dry periods
and was informed about
the decrease in capacity
due to sedimentation.
Options were discussed
on how to increase
capacity. Concerns were
also expressed about
water quality due to new
developments upstream
of the intake. The visit
also showed that the
granite basement was
close to the surface such
that contact between
overlying sediment and
the river was poor limiting
bank infiltration options.
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-

Filippe Glain. SPEN
Charles Kint. Project
Manager. DENYS

Erosion and sediment
deposition had occurred in
the river valleys of the
tributaries leading to
filling up of the valleys
and large alluvial fan
formation in the Niger
River. Small-scale
agriculture made use of
wells dug into the river
banks for hand watering
of crops.

Afternoon:

-

Field Visit: Namaro
Abdoul Wahab Oumarou.
Mayor of Namaro
Tech staff

Sand dune restoration, by
fencing and excluding
animals from grazing in
parts of the dunes,
had led to increased
vegetation cover and
higher biodiversity.
Success depended on
support for the project by
the villages.

Morning:

-

10 - 11 2018

-

Abdem Moumoumi Moussa.
Directeur General des
Resources en Eau.
DGRE/MHA
Ilya Mairakouma. Direction
du Genie Rural. MINISTRY
OF AGRICULTURE AND
LIVESTOCK
Field visit: irrigation area Say
I & Protection dyke Say

Afternoon:

-

Field visit to irrigation
pumping station

The DRR-Team was
received by the DG of the
Ministry for Hydrological
resources and then went
on the field to address the
situation of the Irrigation
Area and protection dikes.

Keywords:
Sedimentation,
groundwater infiltration,
water intake, water
demand, submerged dam
storage capacity, water
quality, sand rivers,
sedimentation river bank
water use, dune
restoration
Results:
The DG explained his
position on the water
intake at Goudel and
shared his concerns about
the water quality aspects
of new developments.
Alternative water supplies
for Niamey and Tera were
discussed including
groundwater options and
transport by pipeline of
water. No options were
available in the vicinity of
Niamey. For Tera the
Kandadji dam was viewed
as a better option. New
telemetric discharge
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stations were employed
as part of the Anadia
project at Sirba Goudouol
and Dargol which would
help in flood prediction.
Keywords: Hydrology,
Tera water supply,
Niamey water supply,
groundwater alternatives
Morning:
11 - 11 2018

-

SUNDAY

Afternoon:

SUNDAY

-

Results:
Morning: Niamey and
Sirba station water level
and discharge data were
made available to the
mission and changes due
to sedimentation in the
Niger were discussed.
Staff gauge zero levels
went op in recent years
due to sediment
deposition.

Morning:

-

-

-

12 - 11 2018

-

Mahamadou Mohamed. Chef
de division Reseau et
Collecte des Donnes
hydrologiques. DGRE/MHA
Innocent Cyrille Gabriel. Chef
de division Valorisation des
Donnes hydrologiques et
Publication. DGRE/MHA
Martial Bonkoungou. Chef de
division Prospection et
Exploitation des Eaux
Souterraines. DGRE/MHA
Boubacar Sidikou. Secretary
General. MINISTERE DE
L’ACTION HUMANITAIRE
ET DE LA GESTION DES
CATASTROPHES
Yacouba Seybou. Directeur
General de la Gestion
Durable des Terres.
MINISTERE DE
L’ENVIRONNEMENT ET DU
DEVELOPPEMENT
DURABLE

Afternoon:

-

Office work
Hamaten Mohamed.
AGRHYMET

Results: SUNDAY
Keywords:

The DRR-Team went to
DGRE to collect river
discharge data.

Afternoon:
A visit was made to
Agrhymet to discuss the
models used for flood and
drought predictions. The
Niger-HYPE and SWAT
models are used to
simulate basin wide
discharge. Drought
predictions can be made
several months in
advance, local floods are
difficult to predict and
telemetric rainfall stations
and the Anadia project
stations serve to improve
the predictions and to
generate warnings.
Agricultural practices and
crop water use were also
discussed.
Keywords:
Discharge data, water
level data, Niamey, Sirba,
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staff gauge zero level.
Hydrological models,
telemetric rainfall and
discharge stations
Morning:

-

Taibou Amadou Maiga.
Senior Water and Sanitation
Specialist. WORLD BANK
GROUP

Afternoon:

-

13 - 11 2018

Presentation to: Younussa
Idrissa. Director. DIRECTION
DE LA MOBILISATION DES
EAUX (DME) & Ilya
Mairakouma. Directeur
General du Genie Rural.
MINISTRY OF
AGRICULTURE AND
LIVESTOCK

Morning: The DRR-Team
met the World Bank
representative to discuss
funding possibilities.
Afternoon: DRR-team
presented preliminary
findings of the mission to
the SG of the Ministry of
Agriculture and Livestock
Niger authorities.

Results: An overview of
the preliminary findings of
the mission related to
communication,
groundwater options,
river sedimentation and
funding for actions was
presented to the SG and
staff of Min. Agric.
Livestock. The staff of the
different organizations are
well aware of the
problems with agricultural
water supply, and also
have identified alternative
supply sources and
measures. The
observations made by the
DRR-team were validated
and measures were
discussed. Follow-up
actions were discussed.
Keywords: presentation,
mission findings, problem
identification, follow-up
actions.

Evening: Departure to The
Netherlands
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ANNEX II - TERMS OF REFERENCE
1.

Introduction

Request

On 1 December 2017 the DG Génie Rural of the Ministère de l'Agriculture et de l'Elevage
of Niger requested the Netherlands embassy in Bamako (Mali) for support in dealing with
the consequences of the low water flow in the river Niger. Since then the situation has
worsened and the DG Génie Rural has reconfirmed the request with a formal letter send
on 6 July 2018. The Water International Steering Committee agreed to deploy the DRRTeam. A first exploratory mission has been carried out in July in cooperation with the
EKN in Bamako (Mali) to identify the main stakeholders and to refine the scope of the
mission.

Background
The Niger River is Africa’s third longest river (4,200 kilometres) and encompasses six
hydrographic regions, each of which is distinguished by unique topographic and drainage
characteristics. The Niger River Basin stretches across the territory of 9 countries. The
diverse geographic and climatic characteristics of the Niger River Basin play an important
role in water resources availability, which in turn affects a range of water resource–
related activities. The river’s reach through Niger is 540 kilometres; this is part of the socalled Middle Niger Segment

Studies on climate variability in West Africa show a significant decrease in both the
amount of annual rainfall and the duration of the rainy season since some decades. On
the other hand, water levels in the Niger River can also be excessive. Severe floods
occurred several times in 2017, causing deaths and damage. During the period from 1
June 2017 to 31 January 2018, there has been a deficit of 25% in terms of the volume of
water discharged in the 2017/2018 hydrological year as compared to the 2016/2017
hydrological year. This deficit will impact the availability of water on the main artery of
the Niger River. The rainfall recorded in Guinea and Mali in 2017 does not seem to be
sufficient to guarantee a good flow in the dry period (March to May) to cover the water
needs in the Niger part of the basin during 2018. This will have consequences for
irrigation in Niger, the supply of drinking water and other uses of water.

The Ministry of Hydraulics and Sanitation released a ‘note technique sur l’étiage sévère
du fleuve Niger à Niamey au 15 avril 2018’ where it predicts a level of 120 cm on
17/5/2018. The first alarm level (orange) is 105 cm (10 m3 / s). At the second alarm
level (red) of 90 cm there is no more flow in the Niger. The note recommends the
drinking water companies (SPEN and SEEN) to 1) clean up the Goudel water retention
dam to increase its capacity, 2) reduce water losses through leakage in the drinking
water distribution system and 3) raise awareness about a more efficient use of drinking
water. The decrease in rainfall and water flow of the Niger River already has led to a
situation with no flow in upstream Bamako (Mali) recently and is very likely to be similar
in Niamey. Together with the existing pressure on other sources of water in the region
the consequences are that the growing season in the dry season is missed and that loss
of livestock increases.
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Through the Netherlands embassy in Bamako, the DG Génie Rural of the Ministère de
l'Agriculture et de l'Elevage of Niger requested assistance of the DRR-Team to analyse
the consequences of a decrease of the water level and flows in the Niger River, following
a deficit of rainfall upstream together with increased water use. Irrigation in Niger, the
supply of drinking water, and other uses of water will all be affected by the decreasing
water flows.

The consequences of the decreasing water flows in the Niger River are not limited to
Niger but affect also a major part of the River basin. The Niger Basin Authority (NBA) is
an inter-governmental organization responsible for promoting cooperation amongst
Member states and contributing to improve the living conditions of the basin populations
through sustainable management of water resources and associated ecosystems. The
headquarter is based in Niamey (Niger). The climate change, the decreasing rainfall and
water flows and their consequences are cross boundary. It requires a cross boundary
approach to manage the water resources of the Niger River. Therefore, it is proposed to
specifically include the cooperation with the NBA in the program of the DRR-Team.

2. Relevant information

Rainfall is highly irregular spatially, seasonally and inter-annually, but in general there is
a long dry season from October to May, and a shorter rainy season from June to
September. There are two major river basins in Niger: the watershed of eastern Niger,
which are dominated by the Lake Chad basin and the Komadougou Yobe; and the
watershed of Western Niger, which is dominated by the Niger River and its tributaries.
Most surface runoff is in the Niger River (90%) and its tributaries from the right bank.

Water management in Niger is distributed over several Ministries and agencies: The
Ministry of Water Resources and Dam Developments, Ministry of Environment and
Desertification Control, the Ministry of Animal Resources and Livestock Industries, the
Ministry of Agricultural Development, the Ministry of Hydraulics and the National Council
for Environmentally Sustainable Development (CNEDD). Water supply in major urban
centres is managed by Société d’Exploitation des Eaux du Niger (SEEN – operator of the
installations) and Société de Patrimoine des Eaux du Niger (SPEN – owner of the
installations). Seven Water Management Units, which form the backbone of integrated
water management, are being established through the piloting of the Niger river-Liptako
management Unit (UGE).

In 2008 the construction of a large dam on the Niger River was started at Kandadji, 180
km Northwest of the capital Niamey. This dam will generate hydropower and is aimed at
controlling the flow of the Niger River, holding water during the dry season to maintain a
minimum flow and making downstream irrigation possible. It is financed by several banks
of which the Islamic Development Bank is the main contributor. The construction of the
dam has been delayed many times and it is now expected that the dam will be
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commissioned in 2025. Till then there is hardly any control over the flow in the Middle
Niger Segment.

Safety
Major parts of Niger are unsafe and the Ministry of Foreign Affairs issued a negative
travel (red) advice for these parts. The high level of insecurity is related to the presence
of Boko Haram in the border area with Nigeria and also due to the instable situation in
Libya and Mali. Crime, including kidnapping and robbery, is a serious risk in the whole
country. See map in ANNEX 3 for the map with travel advice for Niger. The DRR-team
will mainly operate in Niamey and up- and downstream of Niamey within a safe area. The
team will also consult with local security before any field-activities are undertaken.

3. Mission specifications
a. Scope and objectives
The DRR Team leader, Ele Jan Saaf, has visited Niamey mid-July 2018 to discuss and
determine the definite needs and scope of the mission with the Niger water
authorities and the Niger Basin Authority (NBA). Main counterpart in Niger is the
Ministère de l'Agriculture et de l'Elevage. The other relevant stakeholders in Niger
were identified and visited during this first mission. The water expert (Felix Hoogveld)
from the embassy in Mali accompanied the TL.

This first mission affirmed that the Middle Niger River is subject to high variability of
flow throughout the season. The variability has increased during the last few years
due to changes in precipitation patterns and usage upstream. In the past two years
Niamey was subject to floods as well as extreme drought to the point that water
supplies for drinking water were barely sufficient to supply the city with water for
another two to three days. The effects on drinking water and irrigation are manifold.
In rural areas on the fringes of the river, which is where most of the irrigation takes
places, shortages were acute during dry periods. During flooding periods damage to
crops and infrastructure was considerable. Together with the main stakeholders the
following main issues were established:


Lack of communication before and during the crises. From the ABN to
AGRHYMET and the
meteorological office, models and early warning systems had already foreseen
the various scenarios. However most of this information did not become
available to stakeholders and decision makers on time, or was not taken
seriously, until a very late stage.



There are insufficient options available to farmers and residents of urban
centres along the
Niger River Basin in Niger in case of water shortages. Water storage is minimal,
and groundwater is not exploited effectively within the basin. The possibilities
for aquifer storage and use of groundwater within the basis to alleviate water
shortages during emergencies was proposed.



Sedimentation of the river is a constant burden on infrastructure. Water
intakes are often
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silted up, the river shifts its’ flow time and again due to changes in the
morphology, and little is known on the sedimentation modelling within the river.

Based on the findings of this first mission it was decided to proceed with a main
mission. The focus of the main mission remains on the water resource management
in the Niger part of the Niger River Basin. The transboundary water management
component related to the developments on the Niger River Basin in Mali however are
beyond the scope of a DRR mission and are more relevant for the process of
intensification of the development cooperation programme in the Sahel. Based on the
findings on the water flow situation of the Niger River in Niger and the effects on
drinking water and irrigation in consultations with the main stakeholders in Niamey
the focus for the main mission is:

 Asses the water flow situation of the Middle Niger Segment;
 Review the communication before and during the crisis periods of drought and
floods, during which the water availability for drinking water was barely sufficient
to supply the city with water;
 Develop practical recommendations and guidelines for improved communication
before draughts and floods;
 Assess the groundwater availability in the Niger Basin within a radius of 100
kilometres from Niamey and the possibilities for aquifer storage and use of
groundwater within the basis to alleviate water shortages during emergencies;
 Develop practical recommendations and guidelines for groundwater storage of
excess water during flooding periods and use of groundwater as supplementary
and emergency water supply during periods of drought;
 Assess the morphology and the sedimentation models in the Middle Niger River and
determine the main sources of sedimentation, specifically at the locations for water
intakes for drinking water;
 Develop recommendations on reduction of sedimentation in the river basin,
specifically at the locations for water intakes for drinking water and irrigation.
Advise on infrastructural or nature-based measures to prevent silting up of water
intakes;
 Assess the possible impact of low water levels for the construction of a water
pipeline from the Niger to the city of Téra (this project is currently in preparation at
EIB, with support from The Netherlands);
 Asses and advise on possible cooperation with multilateral or bilateral partners
active in water management in Niger such as WB (CIWA program), GIZ, EU, EIB,
Agrhymet, FAO and African Development Bank.

b. Deliverables
The DRR-Team is expected to deliver the following output of this main mission:

-

A mission report with recommendations for the identified stakeholders including the
following elements:
o Management summary
o

o

Description of conducted activities (meetings, field trips, surveys etc.)

Overview of the outcomes of the main mission in correspondence with the ToR for the
main mission:

68

 Overview of the water flow situation of the Middle Niger Segment
 Findings and recommendations on communication related to crisis management
for floods and droughts.Recommendations for groundwater storage of excess
water during flooding periods and use of groundwater as supplementary and
emergency water supply during periods of drought
 Recommendations on reduction of sedimentation in the river basin,
specifically at the locations for water intakes for drinking water and
irrigation. Advise on infrastructural or nature-based measures to prevent
silting up of water intakes;
 Assessment and recommendations on cooperation with international and
bilateral donors and with technical partners active in Niger.
 Recommendations for possible follow up activities
 Framework of third-party funding related to the recommendations and
follow up activities.

-

A presentation at the end of the mission with the preliminary results and advice of the
mission for the Niger authorities and the Niger Basin Authority (NBA).
- A presentation on the outcome of the mission in The Netherlands to interested Dutch
parties in
which the following will be presented:
o
o

Overview of the outcomes of the main mission
Opportunities on short – medium and long-term interventions

Time, place and venue for this presentation will be organised by NWP and RVO in close
consultation with the expert team.
In addition the following is asked:

-

-

During the mission regular posts on social media:
o Regular tweets on Twitter (at least 3 per mission), using #NLDRR-Team and
@RVO-IntOnd, in which it is mentioned what you are doing and that it concerns a mission of
the
Dutch Risk Reduction-Team (abbreviation DRR-Team)
o Other social media like LinkedIn, Facebook, etc., in which it is mentioned what you
are
doing and that it concerns a mission from the Dutch Risk Reduction-Team
(abbreviation
DRR-Team)
Minimum one short update on proceedings during the mission to the project advisor RVO
(contact Jaap Kroon: jaap.kroon@rvo.nl) and the NWP ( contact Daniël van Dijk:
d.vandijk@nwp.nl )
The findings and recommendations shall be presented in a reader friendly and professional
manner and may include illustrations and photos;
An electronic version of the final report along with all the relevant annexes within 2 weeks
after
the mission has ended;
A summary of the visit of maximum 2 pages, which can be used for publication on websites
of
EKN and RVO.nl/drrteam.nl;
Members(s) of the expert team should be available to present the findings during a (sector)
meeting in the Netherlands.
Establish and explain expectation levels with the Government Niger and the Niger basin
Authority.
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-

All reports and communication will be in English including a management summary. For
the Niger
authorities and the NBA communication is French is probably required. For this purpose
translation services will be provided by EKN Bamako or RVO.
- Evaluation of the DRR-Team procedure and mission to enable M&E of tool.
- The DRR-Team will represent the Dutch Water sector and the DRR-Team in a professional
and
constructive way

4. Required expertise
It is proposed that the DRR-Team for Niger consists of a Team Leader and 3 experts. The mission
will be accompanied where possible by Embassy staff members. The required expertise is as
follows:

- Team leader with experience in Integrated Water Resource Management and with a focus
on Cross boundary Water resource Management. Knowledge of the region is strongly
preferred. Good vocal and written skills in French are required. (TL is selected: Ele Jan Saaf)
- Disaster Management expert with relevant experience of communication in times of crises
and disasters and with knowledge of the Dutch and international protocols that exist between
the various governmental levels that are activated during crises.
- Aquifer Storage and Recovery expert with experience of analysis of possible sites
for groundwater storage (including estimation of potential) and the technologies and
approaches available to implement Aquifer Storage and Recovery.
- Engineer/expert in hydrology, morphology, sediment transport with
knowledge of modeling techniques to determine the main sources of sedimentation
in the Middle Niger River and to propose measures to address the siltation.
All experts need good communication skills in French (written and spoken).

The Dutch embassy in Bamako (Mali) will be a close counterpart in preparation of the
mission, during the mission and for follow up. The EKN (contact Felix Hoogveld:
felix.hoogveld@minbuza.nl ) will join both missions. Arranging flight tickets, visa and
hotels is the responsibility of the team DRR members, although the embassy probably
can assist.
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Annex A: Request letter from

Annex B: Budget guidelines
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ANNEXE III : RECENT RELEVANT LEGISLATION (LAWS, DECREES & ORDERS)

Sources:
• Niger Report on DRR (5th Global Platform for DRR (Cancun, May 2017)
• Collection of texts on civil protection (Directorate General of Civil Protection) of the Ministry
of the Interior, public security, de2centralization and customary and religious affairs (2018)

2016: Creation of the Ministry of Humanitarian Action and Disaster Management leading to the
dissolution of the Humanitarian Coordination Cell and the reorganization of the DNPGCCA,
which now becomes the DNPGCA by reallocating disaster management to the ministry from 1
January 2017.

2016: Order 2016-0170 / MISPD / ACR / SG / DGPC of 01 March 2016, approving the National
Scheme for Risk Analysis and Coverage.

2016: Law N ° 2017-06 of March 31, 2017; determining the fundamental principles of the
organization of the civil protection: It is an instrument governing the prevention of the risks of
all nature, the information and the warning of the populations as well as the protection of the
people, the goods and the environment against disasters. It reaffirms the role of the state in
protecting the population against risks and disasters and formalizes the overall organization of
relief at the national, regional and local levels.

2016: Law No. 2013-28 of June 12, 2013 of orientation on town planning and land
development, replacing Law No. 2008-03 of April 30, 2008; laying down the fundamental
principles of town planning and urban planning: It lays down the basic principles of town
planning, urban planning and determines the control tools for the allocation and use of urban
land. It defines the planning and operational planning documents and establishes consultative
bodies on urban planning and housing. This law applies to cities, the chief towns of urban and
rural communes and villages populated by at least four thousand inhabitants and which occupy
a built-up area in a continuous and manifest manner.

2016: Decree 2016-384 / PRN / MAH / GC of 22 July 2016 on the organization of the Ministry
of Humanitarian Action and Disaster Management. To implement its attributions, the MAH /
GC has a central administration including four technical directorates and six support
directorates but can have the relevant tools of the national system of prevention and disaster
management. In addition, and on a case-by-case basis, it can set up mission administrations
to manage specific situations.
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2016: Decree No. 2016-344 / PRN of (2?) July 8, 2016, on the organization of the Ministry of
the Interior, Public Security, Decentralization and Customary Affairs and Religious consecrates
the modernization of the General Directorate of Civil Protection and the creation of:
• National Departments of Human Resources, Financial Resources, Logistics and
Infrastructures, the National School of Civil Protection and Continuing Education, Risk and
Disaster Prevention, Preparation, Alert and Disaster Management and Medical Services;
• Related Services such as the Operational Center for Alert Watch and Crisis Management
and the Central Information and Communication Service;
• Deconcentrated Services that are the Regional Directorates of Civil Protection, the
Operational Coordination Centers of Regions, the Departmental Directorates of Civil
Protection, the Departmental Centers for Disaster Assessment, and the Municipal Directorates
of Civil Protection.

2016: Decree 2016-207 / PRN of May 11, 2016; governing the organization of the Government
and setting the powers of the Ministers. At its end, the Ministry of Humanitarian Action and
Disaster Management is responsible, in relation with the Ministers concerned, for the design,
development, implementation, monitoring and evaluation of policies. humanitarian action and
disaster management, in accordance with the guidelines set by the Government. As such, in
relation to the national system of management and prevention of food crises, it conceives
elaborates, implements and evaluates the policies, strategies, projects and programs of
development in the field of the coordination of the humanitarian actions as well as the disaster
management.

2016: Decree 2016-208 / PM of May 11, 2016, specifying the attributions of the members of
the government. At its end, the Ministry of Humanitarian Action and Disaster Management is
responsible, in relation with the Ministers concerned, for the design, development,
implementation, monitoring and evaluation of policies. humanitarian action and disaster
management (AH / GC). To achieve its objectives, the Minister has for use, relevant tools of
the national system of management and disaster prevention.

2017: Law 2017-006 / PM of 31 March 2017, determining the basic principles of the
organization of civil protection.

2017: Decree 2017-607 / MISP / D / ACR / SG / DGPCG of 1 September 2017 on the missions,
organization and operation of the Operational Center for Monitoring Alert and Crisis
Management (COVACC).

2017 Stops the 0183 / PM of 17/10/2017 reorganizing the National Device for Prediction and
Management of Food Crises. (DNPGCA). The DNPGCA's mission is prevention, mitigation,
management and early recovery of the impacts of food, pastoral and nutritional crises affecting
Nigerien populations. The DNPGCA has a technical cell called Coordination Cell of the Early
Warning System (CC / SAP).
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2017: Decree 2017-876 / PRN / MISP / D / ACR / MAH / GC of November 10, 2017,
determining the conditions of preparation of emergency organization plans (ORSEC plans).

2017 Decree 2017-877 / PRN / MISP / D / ACR / MAH / GC of November 10, 2017 determining
the content and methods of elaboration of the communal or intercommunal safeguarding plan.

The municipal or intercommunal safeguard plan brings together all the documents of municipal
or inter-municipal competence contributing to the preventive information and the protection of
the population. It determines, based on known risks, the immediate measures of safeguarding
and protecting people. It sets the organization necessary for the dissemination of the alert and
safety instructions, identifies the resources available and defines measures to support and
support the population.
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ANNEXE IV – EXAMPLE OF A PROJECT USING MODERN IT TECHNOLOGIES FOR RISK AND
CRISIS MANAGEMENT

For thousands of years, the Niger River has been the lifeblood for not only Niger, but also its
neighboring countries in the Niger River Basin. Yet, even as many Nigeriens depend on the mighty
waterway for food, water, and livelihoods, the Niger River also poses a severe flood risk to the West
African country during the rainy season. In the third quarter of 2017, widespread flooding due to
heavy rains claimed the lives of over 50 people and displaced nearly 200,000.
Lying on the banks of the Niger River, the Nigerien capital Niamey is especially vulnerable to flood
risk. Poorly planned development in the city, which has contributed to land degradation and soil
erosion, has only exacerbated the risk. To make matters even worse, many parts of Niamey, which
has seen its population balloon to over one million people, lack proper drainage infrastructure.

A drone image of Niamey. Photo: Drone Africa Services

Against this backdrop, the government of Niger, in partnership with the World Bank and the Global
Facility for Disaster Reduction and Recovery (GFDRR), has been stepping up its efforts to
systematically gather data and information on Niamey’s exposure and vulnerability to flood risk.
The hope here is that this will pave the way for the government of Niger to better plan and prioritize
investments
in
the
capital’s
flood
preparedness.
The initiative started in 2017 when a local team of volunteers, comprised mostly of university
students and young professionals from Niger’s OpenStreetMap community, used an open source
mobile application to build a database of people and assets exposed to flood risk in Niamey. The
team, thus far, has collected over 15,000 data points on households and infrastructure in the city.
A Nigerien startup, Drone Africa Service, has since been training government counterparts and
members of the OpenStreetMap community to use drones to acquire high-resolution images of
areas where the exposed people and assets are located. Along with other partners, the startup has
been analyzing the images, combined with the database, to model the flood risk to the most
vulnerable communities in Niamey. The model will ultimately be shared on the Nigerien
government’s online risk data portal.
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A drone being used to map flood vulnerability in Niamey. Photo: Drone Africa Services

“I am proud that a good number of students and professionals have participated in our trainings,”
said Fatiman Alher, moderator and trainer for Niger’s OpenStreetMap community. “I have the vision
of Nigeriens and Africans contributing to create an open access cartography of their environment.”
Through a combination of open street mapping, drones, and modeling, Nigeriens are taking the
lead in building Niamey’s preparedness for the next flood. In doing so, they are also setting an
example of leveraging technology and innovation for resilience elsewhere in Sub-Saharan Africa
and beyond. Check out this video to learn more.

GFDRR and World Bank support for these efforts has been provided through the “Building
Resilience through Innovation and Open Data in Sub-Saharan Africa” program, an initiative funded
by the Belgian government which has been piloted in four African countries: Mozambique, Niger,
Tanzania and Uganda. In Niger, activities under the program are closely aligned with the World
Bank’s Niger Disaster Risk Management and Urban Development Project, as well as the Climate
Risk and Early Warning Systems (CREWS) initiative.

Source: http://blogs.worldbank.org/nasikiliza/understanding-niameys-flood-risk-through-open-sourcemapping-drones-and-modeling
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